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5, 

iftfett r#£|S^j fcnftfft, ^rUV^HI^&flfi: ttit I & ftT 
MJ® (stem cells) J t? & 5 „ r#ft|j@j £ f* % 

©; *fctt**©««»».ia»!:»fls-r5«^, &i>*s bbrnzmm 

ft\ *jfiL«^» y E^^^©-5S©Jto.^lfflEtt, &jfiL#lHlfi 

(hematopoietic stem cells) i Pftfft 5 S> ^ Mlfe * 
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i 

*.**- 5 KrKihJfi (progenitor cells) &&XM£.£tl; #&MBS 

&s •j&ftr£ftll& (satellite cells) jffi # IB Jfe (myoblasts) i 

i 

m<D7f & • Bi^S **.©»*©£ © , itjfiL^^J3SX« 

giicffiv^Sritt, £SftK:MjEI4*&£. *©fc.©, W^^li^ 

s ©fcftfcflivNT., sfsi- saunas 

ro«feI^tI<^^i:ltti, *-f r#fgt4^H^ (plurip 
otent stem cells) J Sr «I ffi "t <5 .^T Ss *S * »f 6> *t S . r^tBtt««B 
J®J fctt, K^Wrt (KT, in vitroi^fS) 
^*Sr'«ofc4* % ' »fij|ciasW*fc»±fi»llffl©#Hliaii5it35Spr||-cj> 
0, IfftS (Ssfefr) l^ll, aSS**#Tfz:*5V>T=IEll ( 

Ei 9¥li$*L6EttMJ& (Embryonic Stem cells : ES&BJ3&) % 
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tt£?g#fflJfe (Embryonic Germ cells : EGjNH A) tf 5 ft t> ± < *P £> ftT 

ESJJWJiari, (blastocyst) »|Jffi © ft UK § ( 

inner cell mass) t fftf ft 5 Jffl Jfe3£& & in vitroi#H fc^ U , $9 

*©H;i£Mjfe (Murine Embryonic Fibroblasts; T, MEF$BJ& 

) -*\ sToa«ii&«©Hfr.^*aii&&/iiv^f£» ufc? ^ — ^ — Jt 

i-SfiH4SrM-r«SR#*©#*Efc i 9 , ESlfflfl&ftin vitro *3 rt 

^ oil; vxftMistiitESMmnft. sEwmMzmnLtz & h « 

©»* • IIl^l^ ES»l&fcS*Lfc^ft:3llBISSr*>S*l^-e*tf# 
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i 

i 

1 1" 

V^t$>3&86fc' (Embryoid Body ; £*T, EBiPfH") 

. jenfi. ^jmhs, ^utm, ¥?mmm. Jt&mm. sy-t 

K ^■^f/t'f K IBI»lllJft*©^fls*IIS«rf^»^-5J:a:#-c* 

-iBir* it^-T -s^irfi fcTTOfrm*^-* ft ins tarn t * * u 

ES*MIB®4$tt J *>i&*i&» RU^tOin vivo/in vitro^Hb 
mfrM-tZmmt It, Umo&^mm^ Guide to Techn 

iques in Mouse Development (Wasserman et al. , Academic Press 
, 1993) ; Embryonic Stem Cell Differentiation in vitro (M.V. 

Wiles, Meth. Enzymol. 225:900, 1993) ; Manipulating the Mou 
se Embryo : A laboratory . manual (Hogan et al. , Cold Spring Ha 
rbor Laboratory Press, 1994) ( # flp If X JR 1 0M) ; Embryonic 

Stem Cells (TurkseniH, Humana Press, 2002) (#ftf?Xffi20 

Htc, EG^fflflS^, jt&JK£7g|fflJjS (primordial germ cells) b 

titizjfe}%n<D£.mmtifo*. Esmmvm&k mm, mefm^sto^ 

T&4g<D7 4 -y~-ffifa±X^ fijfiL^PlWS^ (Leukemia Inhibitor 
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y Factor; ^T> LIFtfti") &l>*i«ttMMM$it (bas 
ic Fibroblast Growth Factor : , bFGF/FGF-2) ^ b < & 7 * 

Matsui et al. , Cell 70:841, 1992#M ; Koshimizu et al. , Deve 
lopment 122:1235, 1996#Jt) . EGjftl Jfi tt, ESMfo t t ht> XMW 

V^S (Thomson & Odorico, Trends Biotechnol. 18:53, 2000) 0 
%<Dlt*>. RT, rES^HJta J i£iBL-fc»£ti v rEGjWlfiJ fc^t? 

£ t # h 5 o 

1995¥* Thomson b #10 JbT«*£ {T frbKSUM* 

HSfc£^t>*T#fc (*H#fl : ^5,843,780-^ ; Proc. Natl. Acad. 
~Sci~.~ US"A"92T78T4, 1995) ~^V^T I^^W^ 0 > ^ ftth 
bES*B St • r £ Kl/fc5b Lit (Science 28 

2:114, 1998)' o ^Ot^ * h 7 V T h V V U # - jv <D W % 7 
/\s—7frb i bWlWk<Dl& J g (Reubinoffk, Nat. Biotech. 18:399, 2 
000 ; S^^H#^m00/27995-t) frtt:£tlX# *) . 
H&^^W^LBf (NIH) <D ]} * h (http://stemcells.nih.gov/regi 
stry/index. asp) icl \$20m&± <D t h ESMJI&WfcistM £ ftT V'* <5 „ 
Gearhart et al. tt, t h #J J® £ fit jUB J& ^ t h EG#fflJ|&$c£ 
^^l"^ n i fcj&5tl It 5 (Shamblott et al. , Proc. Natl. Ac 
ad. Sci. USA 95:13726, 1998 ; # H#i*Fll6,090, 622-^) 0 
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%mm&mtl1-Z>*B!fiihm. (Fetal Bovine Serum; 
SIT. FBS) <Dft&*immX*h «? ES/EGMfoO%mizmLtcFBSZ: 
5I£U SRFBSSraflT, 10~20%MJ0^5£ fc#fffKT?"*><5. * 
fefc^ **;*Efca*-r$ES/EGJ»fc.<D$t£\ ^©*#«H£#t 
jffSE? £ "LTLIFiWWftSft.Tfc »3 (Smith & Hooper, Dev. Bi 
ol. 121:1, 1987; Smith et al. , Nature 336:688, 1988 ; Rathjen 
et al. , Genes Dev. 4:2308, 1990) , S^JS^ teLIF&8SSn-f"3 

t U "C \ Manipulating the Mouse Embryo : A laboratory 
manual (Hogan et al. , Cold Spring Harbor Laboratory Press, 1 
994 (#flrtf:fcBfr 1 ) Embryonic Stem Cells (Turksenll, Huma 

na Press, 2002) -(*'1$|f'Xtt2) . 

; 2r^~<5i5s- -r*ct> -o"-fi-"|ir«r>5rES/EGa"ji&"©rifiF * tfe » , # t b es 

(XttEG) JteifiSr. S^E**fctt-t-©te©H^W*B«lOfc*.fc 

f|-{£, t hESjpBJJSfiLIF^^i-SSJt&tk^^r ?>1\ 74 — 

-C^S$B0Sfc3Mfc LTL£ 5 (Thomson et al. , Science 282 : 114 
, 1998) £ S>*l5, 7^-^-|iia©fIg#:fct 

rajs*s*> 9 , h 1 1 

"* EJifc L i ESIB IS SrStEKfcttffi + 

ES<Bfi*r7 -^-Hfia»S>^li • »*t5*JI#4tt< 5. * 

> Wfc*efif*«fa*/B©tta&y-;*i: UttltSi^, MEFjfflJ& 

ft#3ftll#^{£&1-5^^#&m£;h,, U4l<*^ (Martin 
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et al. , Nature Med. 11:228, 2005) „ 
%<Dtc&, ES/EG«B £!9&$j£*t> 

098/30679) -*\ MEF^ffl AS ©ft 5 fc t hM f& & 7 -f - 9 — h L X B 
V^5^^ (Richards et al. , Nature Biotech. 20:933, 2002 ; Che 
ng et al. , Stem Cells 21:131, 2003; Hovatta et al. , Human Re 
prod. 18:1404, 2003; Amit et al. , Biol. Reprod. 68:2150, 200 
3) as«;&ttfcii«>e>*L-CVN3 0 *fc^7-r -^-&fl[/fl Lfcv># 
mm<Dffl% & g % LV>„ Carpenter&tf *©#KWS&:f h tt> ES*B 

S&^^h!) ^;vXtt7 ^ytn-r^ y^LfcStyi'-l lei 

ffib, MEFjNll.J6©i&£±ti (conditioned medium) fc^iO 

tT^OTKITIrlPT? ^"5 "t ~&M ~( Xu~e t a 1 . / Nature B i o t e c 

h. 19:971, 2001 (#4efF*ffc3) ; H !R& M#^^01/51616# ( 
#ItX»1) #M) c R^yu-^tt, bFGF/FGF-2^#M 

IfailSi 1 (Stem Cell Factor ; UT . SCF) &$$;t)P L fc *S ifo. flt i& 
SriStSiifci'!), J; !9 $311$ ftES3WJ6«FH» ©«tl U 
& (HI£&Pl#-^fg03/020920-5§- ( * iR 2 ) #flg) . 

©$F3E ^/W— 7*J&» b t £ tVTV> 5 (Amit et al. , Biol. Repro 
d. 70:837, 2004 (##fFX^4) #M) . *3fiT?.tt, bFGF/ 

FGF-2 1 , f-^EfeB^ (bone morphogenetic proteins) 7^^ = 
7f T'fcjy^y (Noggin) Sr^Ap-fS £ t (31 <fc U , t KES*fflfl&© 
*^"ffc:tt*l8J*-t-5*aet«*$il/t (Xu et.al. , Nature Method 
s 2:185, 2005) , n^-^^ll^t-f (Glycoge 

n Synthase Kinase : GSK) -3PI^#J £ 1" 3 T% W 
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^5 (Sato et al. , Nature Med. . 10: 55, 2004 (#«FfF:fcfi* 5 ) # 
M) o 

^?*ES/EGM©*#fc#$£*t#U 

£ It'fi, ±SB©LIF>&*P"T?a> O , IL-67 
7 '5 U — # ^ t> © IS KS £ ft 5 (Yoshida et al. , Mech. Dev. 

45:163, 1994 ; Koshimizu et al. , Development 122:1235, 1996 
#$) *K ZOmoMftte k/vUm&ZtlX^ft^, *ofi, bFGF/F 

GF=24"scrr as m~v '^nunflnur*"* ^t~h~ kesb b& © it are & * ui 

£ £ &m&£titc (EI«&'M##*03/020920# CKUri 
M2) *Jft) 0 ' , 

onm t stmhx&mx'hz z £*>e>-*siareK:ffi5*n 

& V ftv^B»T?&5 £ £ fettS. * 4Mb ft ES/EG*n US ft , 
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ES/EG*BJ6©= o='-.Sr^«$*, ¥-|fflJ® k 1" S 7c & ft 
5 , £;h,&©ifcf£ttES/EGllBII&©£#&^£3£ 

00 *.w:^* asanas it, 2-30 

ftV^HSgi jfcoT L£ 5 o r*US, ¥KlES/EGIIBJiS©*4Mbtt&iWI 

-r , -» m * - - <o $ s « ; 4 ten* r * * u fc *■ . 

J9&CDffl^*f|jei-5o *©fc«>, ES/EG|BII&#= p 

V^1T% •i-ftfr-b, iBJ^^io-f o^«Ufc«18T»Ji5S$*5*- 

Sett, ES/EG*ftfc«*±<D?UflH;:<Hc #t>*tfffiffc 

Sr»jfcLTi||*'t** r £ #'*P &*iTVN<5F9||llttfc, E-*K^!)y 
£ a— x-f L fc # 7° — h (Nagaoka et al. , Biotechnol. 
Lett.. 24:1857, 2002 ( # 4# £ it 6 ) #$0 fcJttt/f- 5 £ b K £ 

ternational Symposium on Biomaterials and Drug Delivery Syst 
ems, 2002.04.14-16, ; S&llel H #ff &ES8E5*#, 2002 

.4.18-19., 0*) 0 i-ftfc-fe, 'F9»J6©«IJI&«3»^^i L 
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fcmttitvtcmmy ^ h mr, E-cad^u-M ±k#\*x\ f 

7t^77^"^ (ALkaline Phosphatase ; KT, ALP) -^SSEA-1 
, 0ct-3/m*%$l-tZ>m. ESiajfe(c:Mfc^K^Mi-5(Leht 
onen et al. , Int. J. Dev. Biol. 33:105, 1989, Alonso et al. , 
35:389, 1991) 0 b L ft # » F9iSfflJI& , 7 SUBS-* 

<D%\k%-&^ bTV^<flfc:MU F9#BJ&<D#tel2ft)&^*fflJ&f-l& 

UOMWiX*i*ZS/EGMjfc<D*y £ ;U% £ It^ffl $ ft 3 § 

W"^^^* _ C#irp-UT"^T~ES7EG^|-jiS" 2: g ft tf s # 

*:<Dtc£>^ ±fEE-cad7 h Sr., 7--f -^-Hfi *r#S? i: Ufc 
V>ESSRBll&i&3l8sfc5iJS b#5iK ^©^ft^iSfcT-igll bfcES 

^^KllSM^S^VNT^SiJ-r 5 r i t4T?# ftJ&>o fc. E-cad 
•C** U^F9«BI|S ««IBH*T?*>. 9 , ESftBJ&O^atfgSrlSil b#5 

3* fcE$*fin?Hu *0iN>II&IW&#tfS*b<iaW£;h,3;:£#fcie> 
*1/TV>5 (Larue et al. , Development 122:3185, 1996) . L^U 
.fc#£>\ ES/EGM<Z>ig#&K:&V>T, E-# K^y i/£r^«ff 
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, 3RttJBfc#U Bra+5***fi*«r»*ftK:*lll&rtfc*AL 
, »a**5fc*©*ftO**t>^H ^5, 4* ICES** 

DEAE-^** h'7 X K tt * ^ * ^ttflg US! #J £ ffl 5 & 

'fflf&% t Jt«L-C^'©S&*J*ffi^- t btlX^S (Lakshmipat 
hy et al. , Stem Cells 22:531, 2004 ( # # tf X fi* 8 ) #j{g) . * 

* — (Cherry et al. , Mol. Cell Biol., 20:7419, 2000) ^Tf 
J V 4 A"* • ^— (Smith-Arica et al. , Cloning Stem Cells 

5:51, 2003) % V V ^ $ 4 fr* • 9 * — (Hamaguchi et al. J. 

Virol. 74:10778, 2000; Asano et al. , Mol. Ther. 6:162, 200 
2 ; ffl|^^M#-t^W002/101057) % ± V $ 4 A JV ^ • ^ * * - ( 
Sasaki et al. , Gene Ther. 12:203, 2005; 0 # S # W & H? # # H 
2004 - 344001) 3M s &*n"C*fc5. L^U^dSfe, 4 fr*-*? 9 — 

11 
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i 

z nit to* Esm®.fcft%mte*£mA~tz>M&s m^^nm (ei 

ectroporation) t Pfkft 5 £ H 5 . #ifef4, ftfifcft 

tt,. 

*S©$6SHt, *#*fc*&i«ll&;Rrtfc*"T?2*AU 
^Llftm &M L < |rJ± 5 , Nucleofection£ H?fcf.;h,5 2f ife t> 5fc£ 
£;ft,Tl^5 (Lorenz et al. , Biotech. Lett. 26:1589, 2004 ; Lak 
shmipathy et al. , Stem Cells 22:531, 2004 (#WWXt«) # 

~VT~mMwwowfe~~&m'c^v trfcv mare"* 1 * ofc^hy^^yf 

^^Fl^lfcSfc 1 : Manipulating the Mouse Embryo : A laborator 
y manual (Hogan et al. ,. Cold Spring Harbor Laboratory Press, 
1994 

##fr^$fc2 : Embryonic Stem Cells (TurksenflK Humana Pr 
ess, 2002) 

IHWttXit 3 : Xu et al. , Nature Biotech. 19:971, 2001 

^#ffjtt4 : Amit et al. , Biol. Reprod. 70:837, 2004 

#¥r&XWs5 : Sato et al. , Nature Med. 10:55, 2004 
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&1fcftXWi6 : Nagaoka et al. , Biotechnol. Lett. 24:1857, 
2002 

##fF:£iU : Nagaoka et al. , Protein Eng. 16:243, 2003 
##frXSfc8 : Lakshmipathy et al. , Stem Cells 22:531, 20 

04 

#fF:£i&l : H^^PS##H01/51616^ 
IftftlCffi 2 : Bill SI 03/020920# 

j&©^mti& mi- Rtfas^'&A&^&iS'* 

»j«l*v^iu 1- urn 
»ii&©j#»f6# teats RTiitt, x^at-e^^ASft^^iEii*^ 

5 *J tttt O V ^ T & a & ft % o o 

±3fi©J:5^\ Ett*«t-jlWliao — «"t?*>5F9«i.JS 

& % 3 p L&V^B, i" # ft 1*5 - 

> Lfc#fflJ&ig#:/ V- h (E-cady l/- h ) ^#IU 
h JbfcF9jBBflaSr#a Ufe i: -6, RF9lRBJfitt = * = -&JgJ$*1* 
, #ftl!©»lfl&JBffi«:£Ufc„ E-cad^W- hT^ttfcF 

9#IBJ3$£ , Sift?" V- -h ^**UfcF9«eiSO***tt»ffW * 

ES*fflJ&&E-cad7° h (^»ffiL-C^fc iZft-t^TOM 
l&^a-ttr h fctf^U F9*fflj& i GWc, a n =-«:7&J5fc*1'' 
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-j^iiiBiia' -=> ^ » » ^ *« aa «r ^> fl2 at ^ # s ^ * kfcif*^ 

— r«T5~#SI W tt , HOI «-lc 33 V N T x ESlB US Sr tt C «> i: i" 

*."**H©;frifett, #fm&*lMJg#t£ 

5 r £ fc£ t> , M§RfflIi&te;tt1-5*fc**A3&*«:i*«>S r i ^pj 
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^-TS^fe, &t>*MLfc** ?mmKMirz>* 

^Ufci£*^£ £r/BV>S r £ *? , iim # f£ M AS £ . 7^ 
(2) ^fgteMJ&^itte^A&K&VN-C, 

tm^iUfl ss i & 5 #4 & m m m ® m n £x » =* - x 

tS^tfeS, MSB (1) Xte (2)'k:iB«©#«fc. 
(4) .!»E£iftttfcttfi*».#ttfcff-r5#*j8S, # K^y y • 7 
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i ■ 

7 ^ y -icItS^^'tffcS, fflfB (3) }c|Bmo^ife 0 

(5) MIB* 5 !J.--fc*.1- 5 E-# K^U y 

# J> ^fc^SECl H*^ Vltttf fcEC2K*>f y, EC3K*^y, E 
C4 ^ V&'tfEC5 K'rf >fV© 5 1 Kp< >f 

WE (4) fc|B«©*ife. 

(6) BfTlBE-^7 r^9VjMtfLtt'W**"t?*>*< tWTIB (5) fc|B« 

(7) lfflBE-^7 K^y yiSt HXtt-e 9 SffIB (6) 
fc: IE J* c ' 

(8) ftmy*?))^ 

S*i<5, IffIB (1) - (7) ovNf *T,a>fcf3^tf>2f*fco 

o) mu^mB^mm^, m%Wimom^mm, (esm) x» 

J£&£tt*nifi (EGftlJS) ItfB (1) ~ (8) ©l^-ftlfrK: 

(lo) us (i) ~ o) o^-rtifrfcmmoxmiz. * vm&zti 

01 : # y l/VS/ — M:3-f<f y if UfcE-cad-Fcfcl*t 
-fSESlBJ® (RlMtfc tEB3#Hfl&#0 •.©8#ttSr*"t'. 

(0.1%) £,:a-7W y^Ufe/ h ^©ES*WI&0ft3||f*«: 
100% £ Lfcff|0*@Mlit£^1-o BSA : 0. 1%£ VijfT/^ $ ^ £=J 

isyvtcfv- h fcES*HJ& * :f7f^ 

{£*fL\ p<0. 01 o 
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12 : E-cad-Fc:/ U- Mc^tffi L7tES«©M £^1% ESiSffllfe 

^ A * * XttE-cad-Fc* 
a-^-f y^bfc^U- h (0«f, -etl^tLGel., Col.vFn. , E-c 
ad-Fci:^IB) . l:iiLfe|2 9lcaM, 

HI 3 A : E-cad-Fc7" U — h Cii L fcESM © J#5ii ES 
»-fi«Ti?5 ^ y • 7 s V- \ (B*Cont) Xte E-cad-Fc:/ l> 
ffit, 30 g ommWc&it&Vtto % : Cont#Kl*tU p<0. 01. 

r i 

HI 3 B : E-cad^Fc^U— Mn#aUfcES*BlfiOBrdUljt t) ii*«Sr 
^i"o ESiNlJiS (EB3) £1? • / U- h (Ht-Cont) XttE-ca- 

d-Fc7 V- h fcJS® U\ BrdUTM Lfc, 30 ^fc^HBSrt «? & 

5£g£a'J£Ufc 0 * : Cont«Mi:*tU p<0. 01„ 

I3^TA r: E-cad-Fc zf U — 'hlZ ^ ^ L fc ES^ffl Jfe (C 5 * ^ ~ 
#-©$&3lo •ESSfflflS (EB3*IBfl&#c) £if • -fy— h (K^Con 

t) XttE-cad^Fc^W-hKiSL, «F#14 0 B ALP$£ tt © Ifc ttl & 
frftofc 0 |^*LIF (+) •<-) tt, ^ft^ftJ^JSitfliSfcLIF 

14 B : E-cad-Fc ~7 \s ~— Y fciSsgfL fcES«BJ6 i!l *5 »t - 
*— ©3m„ ESlfflJJg (EB3«») £1?7^y • /U- h (SfCon 
t) X ft E-cad-Fc :/ h #*14 0 1 fcOct-3/4* V /< ^ 

«©«ttl*ff*ofc 0 DAPIfc XZmm&fao Merged : DAPIiOct-3/ 

m 5 :. E-cad-Fc 7* 1/- h fl|® L fcES^fflflS 38 Iff Z&ftik — ;fr 
-tfif©^. ES#fflJ®&i?7^y • > (HtfCont) X&E- 

cad-Fc/l' — h HlfL, fg#140 @ Kl0ct-3/4£tfRex-l»&^-©- 

— ©LIF©*fcJp t #$&tia ^r^t, 
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M6 : E-cad-Fc^l^- HtC*aUfcES)Heil&©LIFSJ5Ett**i-. E 
SMm (Rl$) fc-t? 7f V • 7 s h (H4>Cont) X^E-cad-FcT 8 

££$J£Lfc 0 ^ : Cont/LIF lOOOU/mUflMcfct p-<0. 05. 

07 : E-cad-Fc^ V.- h T'ift^* L fc ESjfcH Ifi © # # II ft . •£ 
7fy-7l/-l^ (H4>Cont) XttE-cad-FcT 9 W- > Ml 
ft^*LfeESjfBfl& (R180 fcEUKW LIF^MJ&Jfcf T?EB£M 
§t5t iia'D jHk,ffim*ftteo1t e EB?^^mi6 0 g ^[HiRLfc 
. ^rvfjv EB) Sr/fli^ -fcfc^S&mfcR 

T-PCRSKttlt'Lfc, fcMBpfcUT* ±13©iNlfti&* Srtf* 5 
"©ESffljfe* RXfi^mmifo&m^X]&!$,£ J £tcl6fi n<DEB (ZtiZtl 
~T~M WWM 3&»"5T#"B 7211 Wc 7~T7B r ITT/ B r ac hy u r y , 0 

HI : hemoglobin, AFP : a rf etoprotein, TTR : transthyretin, GAP 
DH : glyceraldehyde-3-phosphate dehydrogenase. 

m 8 : E-cad-Fc^ h T*mftittm VtcESffifa<DlHk£m&&7r; 
1~. E-cad-Fc^l/- M-MLfcESM (Rifle) (±) 

RTfbnmm, (T) i£#fls»#Lfc. £fc»**i2H gfc*ii&«r« 

0 9 : E-cad-Fcy V- h Tig* L fcES#fflJ& © £ » ft IS # 16 £^ 
1" 0 E-cad-FcT'l/ - h UfcESM^bfEtt! L fc * ^ J $ X 

!?£g{C57BL/63W <? X H £SB t T # £> ftfcf?^ ? * fciov^ 
x 2«©-7^^o*X7^ h • -r*-* — fc/j^TPCRffiflf Srfrofc.- 
M : DNAir-f X • — % ES : ES« (EB3#0 , B6 : C57BL/6^ £ 
* % #1~#4 : 36* bESUfk&m* UTVNftV^ t ^» Lfcffitt* #5 
~#8 : ^fe36>e>ES«BJ^^^4-UTV>5 £ Lfc<H#. Sftt©*^ 
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«DNA©f->fX (bp) £^1% 

EI 1 0 : E-cad-Fc:/l'- h fC jfil L fcES$Ufe ©*^>SA • 3§3I 
$>^£^-fo ESM (EB3) £1? 7 • 7 s h " (H^Cont) X 
f*E-cad-Fc7>-- hKMmV. GFPIS^ * * - £3tfc^a|A htc 

mu, %<D%yhm£&mfe ufc 0 & : contSMnaru P <o.oi 0 

HI 1 : t h SE-cad-Fcy h KM LfcESflM&tfJJgffi&^-r 
, ES«BJ6-Sr^"7 (Cont) X iiE-cad-Fc £ a - X -r V 7 L /I/ 

- h fcSmLfcm 2 0 g ©^BS^o 

""^"rtw+'fcttffl-r* EWTf&wr&iswtmui an, in vit 

«ei&*JS*SpIffi."T?«) 0 , 3Ett*« (»6fl0 jgSft&# 

MJEJ: 5 ¥Ht £ ft 5 ESJNB Jfe , Rtf *©£(H3NBflS-Cfc •? , 
o #BJ5£B»4>, TESlfflJi&J £^IBLfci§£te rEG^fflflSj 

«w*fc.i±s»iraojWi!Sii**s^riBT?*) d % jEfcfctfr si 
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*w«B»t ttits 4: mm rmmmmm<om&i tit, m 

4 4f©S*ISrfi 5SU©j»Bj!&*^ 5 • r 7 *r - *B Jfe J MEF 
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i 

i 

, -^^^uTVN-ct; %<D&mm®&z< *£\,^n*Mmirz 

o 

■ V; 

i^iiifif^^ KUxvN^<Tfei< ,.-w^tfate^«y # 

f A-^siRNA (short/small interfering RNA) <D $g fg ft RNA £ 

*-38ir© m mzr& v * r\ # ^ % # dnas « © a e 

Molecular Cloning : A Laborator 
y Manual (Sambrook & Russell. Cold Spring Harbor Labor 

atory Press. 2001) ; Current Protocols in Molecular biology 

(Ausubel et al.$I. John Wiley & Sons. 1987) ; Methods in En 
zymology i/ ]) — X (Academic Press) ; PCR Protocols: Methods i 
n Molecular Biology (Bartlett & Striling#B. Humana Press. 20 
03) ; Animal Cell Culture: A Practical Approach ^3){g (Maste 
rs$I. Oxford University Press. 2000) ; Antiboides : A Laborat 
ory Manual (Harlow et al. & LaneH. Cold Spring Harbor Labo 
ratory Press, 1987) ^ £#J&<£> £ t . £ fc . ^^^ffl#fC^oV^T# . 

gmaft-^Aldrichft:. Invitrogen/GIBCOtfc. Clontechtfc. Stratagene 
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& # flli L ^ 5 o ^ ft b M > Guide to Techniques in Mouse Devel 
opment (Washerman et al.ll> Academic Press, 1993) ; Embryoni 
c Stem Cell Differentiation in vitro (M.V. Wiles, Meth. Enzy 
mol. 225:900, 1993) ; Manipulating the Mouse Embryo: A labor 
atory manual (Hogan et al.Ms Cold Spring Harbor Laboratory 
Press, 1994) ; Embryonic Stem Cells (TurksenUL Humana Press 

, 2002) #-&**v5 0 ^mmm^-^^^x^m^n^mmmm. 

• mfa£.V3¥n&l<n1t1to<DUmX.Xfi* V hS&Invitrogen/GIBCOtfc 

Tf^feff ft###0(C7JDx.-C > (Matsui et al. , Cel 

1 70:841, 1992 ; Thomson et al. , * H#fF^ 5, 843 , 780# ; Thorns 
on et al. , Science 282: 114, 1998 ; Shamblot t et all , Proc. N 
atl. Acad. Sci. USA 95:13726, 1998 ; Shamblott et al. , 
ff^6,090,622# ; Reubinoff et al. , Nat. Biotech. 18:399, 200 
0 ; S m&M #-^^00/27995-^) #£#$^5 :iia5, Ztlb 

fllfctfirvl' (Thomson et al. , * S#tr^5, 843 ,780# ; Proc. Nat 
1. Acad. Sci. USA, 92, 7844, 1996)^7 y h (Iannaccone et al 
., Dev. Biol. 163:288, 1994 ; Loring et al. , BIK&l!#-£&99/ 
27076-t) , =-7 YV (Pain et al. , Development 122:2339, 1996 
; #@#tf £5,340, 740# ; #Bftfr&5, 656, 479#-) ^79 (Whee 
ler et al. , Reprod. Fertil. Dev. 6:563, 1994; Shim et al.*, B 
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i 

i 

iol. Reprod. 57:1089, 1997) * H b TES«BI&X JiESlBljS tRlBISl 
ESflUfi JE^Mffc©rt&K:fc5rtl8ail!&# (inner cell m 

i * >« 

i ■ 

ass) t PFtfJlSfflMa'^iii vitroJg^fc&U $Mtf>3?«tt 

ttMJ§&T'£>5 0 ^ &*ES$IJ® t ltd, E14, D3 V CCE, Rl, 
Jl, EB3^> * hO&to kft"t *3 19 , — g&l* American Type Cul 

ture Collection^fc^Cell & Molecular Technologies^ Thromb- 

£1H:#T'50«^±rtS«r&$*iT*5 #H • B^m^W^Bf (NIH 

) (p }) X h (http://stemcells.nih.gov/registry/index.asp) iZ. 
f£20W£FE <0 tfras 'S ft $ H'X V ^5 , ~3fTCT=lB*»3:'ES "C e 1 1 I n t e r na t i o 
naltfc-^Wisconsin Alumni . Research Foundation^ 5 MA~t~ <5 i: 

hZ> (Munsie et al. , Curr. Biol. 10:989, 2000 ; Wakayama et a 
1. , Science 292:740, 2001 ; Hwang et al. , Science 303 : 1669 

, 2004) 0 .*fc, &nm®<o9mi&. xnj&Lm^tc^mmt^^ 

ftU Lfc£fflfl&/hJiS (cytoplasts-^ooplastoidsi^^ftS) }C , 

, ^n^:SfcES|ffl|}SSr^M-t-5^^*1 ) #ll$^^rv^5 (®PH£IIB# 
-S§-f! 99/451 00# ; Jg01/46401-i§- ; 01/96532# ; # S#1*F& Hi H02/9 
0722# ; 02/194637#) . ¥. 31 £ jffi & IBS « 16 38 13 © « 

d^ESlfflflSSr^SJi-S^^ (*B^Wr&MH 
02/168763# ; Vrana K et al. , Proc. Natl. Acad. Sci. USA 100: 
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i 

11911-6) Esmm&'fcmm&M&ts&zc.kfci: & % timikm 

#-^^00/49137-t ; Tada et al_. , Curr. Biol. 11:1553, 2001) 0 

tkmms&z, EsmM(DWr&t m m> MEF*mj§&^sTo« > si/si 4 -m22 

0%®}fa%F<D 7 4 — JtT», LIF^t/bFGF/FGF-2, Xte 7 * /V * 3 JJ 
^^©H^jTflJ^-rS r ifc £ U f^SSl^tUfc^OT-fc t) (Matsui e 
t al. , Cell 70:841, 1992 ; Koshimizu et al. , Development 122: 
1235, 1996) , EStol&i tfc«>T«iKLfcttK&;£LTV>3 (Thorn 
"s"on~r 0"dor"ic"o~ "Trends Biotechnol. - 18 : 53 , 2000)' 0 ESfMfl&fDWb 
£tmm, EGmmkftMfa£Wl'&Z J <tTfcMVtcEGMI& (Tada et 
al. , EMB0 J. '16:6510, 1997; Andrew^) ^EG^ffl O ±<D at 

■xtti**ii«i^fl'fii4s©^#».»i, M^fcs^-r-s, es/eg;wijs 

JfiH:, ES/EGJNBflS '* fc&T&< fclfc^SC&S LT*5 •? (Kanatsu-S 
hinohara et al. , Cell 119:1001, 2004) % # Utt # SB IS £: L T 46 

multipotent adult progenitor/stem cells : MAPC) ^|lf 
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^ftHMifi**-?*/ 1M V (BH5&l«#-§-!l02 
/51980-*)' , » ±& ft il&^H 02/57430*) , ftlfUS 

US (Li et al. , Nature Med. 9:1293,. 2003) «&499JftJMt&# 

M (Xtt*©*BII&;R#K:£*H5#|nil&) £M-CSF (Macrophage- 
Colony Stimulating Factor ; p 77-^3 n — flj $|[ H ) 

+ PMA (phorbol 12-myristate 13-acetate) (Zhao et al. , P 

roc. Natl. Acad. Sci. USA 100:2426, 2003) , X fiCR3/43tfc#*& 
M (Abuljadayel, Curr. Med. Res. Opinion 19:355, 2003) 1" 5 

r hlzx *) ftMZhZ&m&tfrMI&mfcM Lti, ES/EG|a/l&£S 
(H©^*Sr*-f 5#«H&t?fe*ttf-r-'<T^**l/5. ES/E 
GM tm&ojeftk tis MSttiRAKttJIttft&m (ft JSC) ^-^7 

^Cil^^r^ 7^ **7l0/£f& i ^ofc, ES/EG*ajfete#Jitt&jR|j|&& 
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it # iz-m t> /i-v-^-* iMk-wm <d es/eg^b : K:-*r t z> m M 14 # ^ m 

L T « . £ <0 m&M # ft j}$ % #j *. fc£ , ^/^b^bDJ/.,^ 
-^-7j 5 !l-tit5ICAM-l, VCAM-1, NCAM^ ^^3|UXV^5 
£ £>*IT V^ 5 (Tian et al. , Biol. Reprod. 57:561, 1997 

!? * Silt vn§ £ t L 

Tfi, NCAM-^Ll, yv-^riyy, * K^s y y $ tfSfcj t, ft X V> 5 % ^ 

3fiT? *> S o *4Hb#lB'©ESj|JIIIIS0*§£, E-*F^!)y##I^E| 
^UTVn§ (Larue et al. , Development 122:3185, 1996) 
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-H^T'tS. £fc % iit©ESlBJ|&fc»5ILTV^ < T , 

adherens junction) t If tf tl § Ca 2 + © M&# • 

H#-*- 3 t) , E \±A) I> N a, P '(J&tt 

, -tOflBl&fl,^ «&110T$ 7 5 *&!>igL«|ii 

, V^^^ -5 Extracellular Cadherin (EC) -Kt 1 <f V £ Pffcf 
^5j@#|Et5 0 011*. tf v t K E-# K^!)V (^©75 /itE^Sr 
Efll** 1 fcTjk-f) <Di§&, EC1, EC2 X EC3> EC4„ Y * 4 

Vte, -^^€^1157^262, 265-375, 378-486, 487—595, 596-7 

ooicji^-rs (mm&mmwr-% 1 t^tr ^ / ii2^jrt©ii©# 

#-^2{^^i-) <D^-£, EC1, EC2, EC3, EC4, EC50 # K /• 4 V tt 
, ^il,^ ft 159- 264, 267-377, 380-488, 489 — 597, 598~702fC 

(fctettE^J*-* 2 ic^tr 5 y HS?iJrt©aSottT? 
*5) o - ftk ©EC K*>f ytt, S4 5*KAj^j©.(d"eft 
^tt^f tt*5 V) , 4* fcN 5 y (EC1, EC2) 

<D#m&&fS^o -0**«iH©«5ft«r'a-t* 5* K^y y#*t L 
Ttt, 5 0 O^^q btlT*5 ►) , £*V6> 
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Mtt* K^y V <'?t S V ~-bV$£ 0 £*±, *K^!lyfciif 
SSiltlTH:; Takeichi, Curr. Opin. Cell Biol. 7: 619, 199 
5; Marrs & Nelson, Int. Rev. Cytol. 165:159, 1996; Yap et al 
., Annii. Rev. Cell Dev. Biol, 13:119, 1997 ; Yagi & Takeichi 
Genes Dev. 14:1169, 2000 ; Gumbiner, J. Cell Biol. 148:399, 

2000, ' 

IHt, Mareel et al. , Int. J. Dev. Biol. 37:227, 1993 ; Ma 
ys et al. , Cord Spring Harb. Symp. Quant. Biol. 60:763, 1995 
; El-Bahrawy & Pignatelli, Microsc. Res. Tech. 43:224, 1998 

Nolle t et al. -— Moi— Cell— Biol.- Res. Communv 2:77, 1999) 
o E-# V ^f4, .^^SMbft^ V ^ESlfflifefC <i>5$ < UT 

*5 9, E-# K^JJ ^Mfc*<V%^*^te*^¥.W)lzXik£l£tcESn 

mm, mffem&MtfM v < mmzftz z. £ btitv^ (Lame 

et al. , Development 122:3185, 1996) 0 *fc> ^SNational Cen 
ter for Biotechnology Information (NCBI) <D-&tt)tg:H 
7*-*^-* K3£0£;fr-CVN-5fi? , E-# y Vste^^ t 

#3§Ultf>ll;!ilfc:*3V^,. E-# y y&JS D#>£-f3# K^y ^ 
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Jfc#tt, •±IBT?¥tf fc###ft 5 £ t 5 £ 

*t£|&£Lft^ 0 E-.jIiK^!l^**li:lfe»^, E-# K^yv3H£ 
^F-tt, UE.fct h (E^J##1) \ (BB#I##2) , 7jy 

-^^<-^K:*5V>TfiJffi?TI6^*>5 (T : ( k h ) 1NM_0 

04360; NM_009864 ; (y y h) NM.031334) •„ ZOitzlfy 

, E-# U i/«^©cDNA£r&# • iitSi H^RliT'^ -5 0 

K^y ^a^^f ©cDNAtt, Ift^l%0rv?-y^y^ ( 
H# • -^American Type Culture Collection (ATCC) „ Invi 

trogentt/ResGen#a>& fcfcAr* £ £ # # 5 . ft ffl -i* '5 * 

^BJ^HIfi-rs^^, ^?;*<DE-;& K^y >cDNA©"fcJ8a*S4 Uvn 
tys?, XttJdfg (0»Jx.fcr, =«7hy^) , Xtem*kM W 

#&9i£ll*1-sfc*K:^S8*tt# : ?-©-y 3 y^t>F • >' 

-rsst^^tr, cosKBj5&^293^ia, cmmm^om^m^m^^m 
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• 3131 Sitter li, $ y kttto^yi-/^b&&£ti5 z 

fc#a*LVV — LTtt, SV (Simian Virus) 

40 £ 'f X If h * V t 1 (Cytomegaro Virus ; CMV) % 

7 # * 03® £ /V'* (Rous sarcoma virus) ^ <D $ 4 X 1,Z &$£-t 

fi-Tt.i-y • /p'^^-, EF (Elongation 
Factor) 1 a 7 n * - * - m ff & tu -5 

m<D&mftmMfcm^htiz>E-* K^y >-©*§£•> .anus 

f^iU$tv5 y 3 yftv h • * w^f, -fftfr^E c 1 ~e c 5 
fc# K^y ft VN*««fc|t«-t-« K^^f y (Ed) # 

Nose et al. , Cell 61:147, 1990) * , '> ft < k <bECl£<£#., 

, ^ffi-TS r k t> fTI^T-feSo $&l:tt, ±iB© * J"< ? SC#^- £ 
, 7^tv^;VT'80W±, #*L<f±85%&±, L.< 
Hc90%#±, ft t #4 L < K95%U±<Dm m& U ^o, 
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±IB© y ayifty^ • 9 i"<? fttt\ te©* 

<Y A J if n ^ y y<DFc^$^GST (Glutathione-S-Transfera 
se) ^y/^^R, MBP (Mannnose-Binding Protein) 
T\? i?y • His ;(*y -=f • fc*^i?y) HA (Hem 

Agglutinin) ? ^ „ Myc^ ^> VSV-G (Vesicular Stromatitis Viru 
s Glycoprotein) ^ i: ©1^^ V^ 5 ^ f t Lt#SL, ^/bt 

j ^A/G* 7 A-^f 7Af^i^5r t), y = y 

^ttS, WKFcM^'* # y 3? Life 

Xh 5 . 

Wt>**<«^*H*C*J "J", «itWf, t MgGl, IgG2 % IgG3, 
294730, AJ294731, AJ294732, R AJ294733 i: L TS* S *bT V> 3 
Fc« = - K1"5cDNA&I&# • ttffltS - i #FTttT?«)5 

. 1- § Fcii^sr = - k-t 5 ttii, mmn 

^V-ftJ ^te#fc£*l&IE£Lftl^ /Pf^f VA/Gt OJ^-a- 
ttriS&V^ MgGl^IgG2, 3U*v «7 * I gG2a J HgG2b^£> Fc$H #4 £ = 

J; 9 7° n 7^ yAi©H^tt«rJ*«>6*tfet>*Pfe*lT*J 0 (Nagaoka 
et al. , Protein Eng. 16:243, 2003 (^WtfXit 7') #f&)\ MS 
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W#fe©R*#ll:fcfc.*tf 5 (Nagaoka et al. , Biot 

echnol. Lett, 24:18'57, 2002 (^#fr$t 6) ; Protein Eng. 16 
:243, 2003 (*WWXtt7) #ffl) .. 

cDNA(c % .' t h IgG©Fcig$g|$#£ = - K*t" 3 Efll&tf His* ^Efll© 

ttf^lLfc HI! y h -*ys<?n (Recombinant Huma 

n/Mouse E-cadherin-Fc Chimera ; R&D systems}!* Genzyme Techne 
Hit) TfJ - |S _ ^ tirX'$a-*)-^-"?-$-x X it t K l£lfc~© E- jfcr K ^ y ^ • 

**WCHl*$*v5**©-**|!:*5VN'r, ££tt#*iiJ&©$3lH£ 

i 

, PBS#©¥M«^T*S&LT^ib&JS-t-5o 
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TB^XI^-r^^Ltfe^^i^s, 09*. 'if, &*te#^P 
^fcS-a* W«*ff^* ^SE^T"^ K&1K U aVtftV 

* is w-©*itk: fe-v-v-c— jM ife ^ *b & m ia « x wt = - 

SS#&5tf*> E-# K^y >-©*IllS#®#fcFc«#fclK£3*fc y 3 
VI^tyF'? 0.01~1000/i g/«LS«*"^0* at 

«6ffifcU 0£L<«, 0.1-200 /ig/»LSft v *-6>fc»* U< ttl 
~50 tfg/mL, ^ ttft|)»* L < «5~10/z g/mLT'fc-5 0 . 

tt* S»#**#Srtt^-t-5 r fc «r»#\ £ 16 tt tt & <B » ft (0 8F 
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©a*«>*#^rtfe^**-#tt, ±ia©#%#ft, t**bt>, Guid 

e to Techniques in Mouse Development (Wasserman et al.$| % Ac 
ademic Press, 1993) ; Embryonic Stem Cell Differentiation in 

vitro (M. V. Wiles, Meth. Enzymol. 225:900, 1993) ; Manipula 
ting the Mouse Embryo: A laboratory manual (Hogan et al. 
Cold Sp ring Harbor .Laboratory Press, 1994) ; Embryonic Stem 
Cells (TurksenH, Humana Press, 2002) (Matsui e 

t al. , Cell 70:841, 1992 ; Thomson > * ffl frff5 , 843 , 780-§- ; 
Thomson et al. , Science 282 : 114, 1998 ; Shamblott et al. , Pr 
oc. Natl. Acad. Sci. USA 95:13726, 1998 ; Shamblott et al. * 
B#fF^6,090,622# ; Reubinoff et al. , Nat. Biotech. 18:399, 

2000 ; EaW^IB##'»00 , /27995#) m £#$1" 5 £ t » X # 5 & 
~--m^-ft b izrl&-?££ *v*Trv, - 

Sr»f^#*f r b & X% 5 t> <D Xhtii£. 

-r^T^ffi^JH-efeS. ^o^ftflij £ LT tt, Dulbecco' s Modifi 
ed Eagle* s Medium (DMEM) „ Glasgow Minimum Essential Medium 

(gmem) , R?mi64Qmnm&igtf bti, mn, 2mm^<oif^^ ^ 
ts, $.it, Esmmmmmmm t i.x -^m^ tix Knockout me 

M (Invitrogenft:) ES cell-qualified DMEM (Cell & Molecul 
ar Technologies^) , TX-WES (Thromb-Xtfc) ^fcfflV>5rt^T? 

MfiLffilgm-tZ £ t fc-STUT?, «itf, 15- 20%© KnockOut Se 
rum Replacement ( Invitrogenft) & ft ffl 1" 5 £ t #S x* % 5 0 '* tc 
, MEFM©ig3|_fcfi|^bFGF/FGF-2 > SCF# S&in L fc J&tfl &ftM L 
r^i<, -fc©f$Slfc-#ft'tt&*n-C*>3 (Xu et al. , Nature Biot 
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ech. 19:971, 2001 ; HK^ »##*.01/51616* ; BHK&H*#»0 
3/020920-^ ; Amit et al. , Biol. Reprod. , 70:837, 2004) 0 

rfS, ^^ES/EGj&lll&OJt^ il?immX'h^o L IF ft 

(Smith & Hooper^ Dev. Biol. 121:1, 1987 ; Smith et al. , Natu 
re 336:688, 1988 ; Rathjen et al. , Genes Dev. 4:2308, 1990) 
■*» % NCBI<D&lft&DNA-f — ^^-^{CT^-fe^.#-i-X13967 (b hLIF 
) , X06381 (-v^^LIF) , NM_022196 ( 7 v V LIF) ^T-&&©* 

{3TESGR0 (Chemicontt) © j& A"f 5 £ t tf* X t 5 0 & , G 

-SK-3ffi^ir£i#^-i^ . £ 

S-jSttH-7-^©-**BSr Lft < T , t £;*&I>*fc h ESUBIS <Z? * ^ -fb 
tfe£$^ffnc«|fc*H- 5 r £ tfSft 5 (Sato et al. , Nature Med. 1 
0:55, 2004) GSK-30«tt & Ififc.T? £ 5 flsffi SrW L fc 

(Manoukian & Woodgett, Adv. Cancer Res. 84:203, 2002 ; Doble 
& Woodgett, J. Cell Sci. 116:1175, 2003) ^ Sr^ if 5 r t # X 

-LIB • 2r&{c£^Tit#1-5 i t fc <fc % 3R*BJ&*r#- 

fc &*&mttmm^-z>z k&*jmx&z> 0 ^ om^^mx^m vtc^ 
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£ i'Jttlt, &b < i: M.25teSX_h, 04 L< ttl.5teS*±, J; 

4 b < »10ffiF£Jl±©j(IB , lfiSrleIJRi--5 - i # RjfB*CS>5. #»fBli, 

T*#, <£> If- $'J • LtS, -^ojNBfla^fflVNfcH^T*^ 

JB £ft, &%ak froT^ 5%mx*htii$\ VN-f ft^fflv^S r 
t § . 

± IE <£> # # If H , IP % „ Guide to Techniques in Mouse Developme 
nt (Wasserman h HL Academic Press, 1993) ; Embryonic Stem Ce 
11 Differentiation in vitro (M. V. Wiles, Meth. Enzymol. 225: 
900, 1993) ; Manipulating the Mouse Embryo : A laboratory man 
ual (Hogan et a I. IB; Cold Spring Harbor Laboratory Press, 19 
94) ; Embryonic Stem Cells (TurksenUL Humana Press, 2002) 
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-tat, '*^fl2^ts©#«tt»iRBiatc3g^-t: ^-*-#*w#-y^ 

flits: fcjjs-c* 5. *^ft«IB©#IBtt#jW.Jfifc#Jltt<c-^-* 

-tltS, 09*.«rALPigtt^ v Oct-3/4* fci*Rex-l/Zfp42^©jt 

T*#. ▼ * ^ES*ffl/jaT?(4SSEA-l, t h ESj^BflS T? «SSEA-3^SSEA-4, 
TRA-1-60, TRA-1-81, GCTM-2^ * - £ L if h fl 5 

©■^SettRifrfci^ 3»M**^fctt#y (r 

T-PCR) ^>f -tf-Va i/^lfJ: Vn o fc, £ 0 - # - 

• * fC£ Kf 5 mRNA£i#i|>M, tfetfk #P#f1-3fc#>©« 

#tm#*Bli&fc4$#l«Jfc'<*--;&^ • * (0Jx.tf* Oct-3/4 

•^Rex-1/Zfp42, Nanog^) S: a - K1~* ©»»iB J!l ttlS^T? 
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GFP(Green Fluorescent Protein)^ J3 y t Y *S # — if, V 7 

Jte ^ £ t>*3Sm £ ^ b£ 1" 5 :7° n ^ - * - £ L T . SV40 H/VX 
CMV % 7^^ie7^;^f©!)^;^tft3l5t5/^-^- 

'ft 3 © m m & ft £ s £ ^> ^ ^ & * t>- % n & *r ti -r s ^ n 
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fcfljffl "Itg^^^ ^ — Invitrogenft^ Promegaft, Ambionfl: 
• *&»A«r*T?*>5. 

vvfc >7 7 i ^ 3 yftlr^tf 5 r i: 5 0 Sifc, «fc^P 
#A*f*©il»ll&^3»IIISP^ fclfc *) r tf - i 35 s ^liT-fc «3 > ^o, #fflj® 
*tt0ffiV>Jgflfi»ji[!L ^11 ^{iLipofectoamine ( Invitrogenft) ^Su 
perfect (Qiagenft) , DOTMA (Rochetfc) m&ft^X, BftSifS 

toll: LT#fe*ifc^f6tt#*llIfi&, »T> #3gPJf fc£ 9 HM£ 
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—vm<o* yy*?nftmBm&'S t?».«) «r*p x. . 371c -t?»s ism- 

, ±|B©ES3NBJI&«F#^*i6^©jg^*»a[K:«IHU v ¥-#fflJfetfH 

«rf*£ , PBSSrfflV>TftlHl, ft £ U < tt 2 ~ 3.[H*fcfr Ufc&* ^ 
l/yi?T$yEfS (EDTA) fc* £jfc*£0.01~ 100 mH, 
<&0.1~50 mil, iDlff L<I4 1~10 mMH^SitiJBl, 3 

7°cx-m%ti?m. ft*L< «:i~6o#i«k u< Kiosotimnm 

^-■HrfcT-i^lMSl 1K 1i £ & ■ # & if b tu 5 e £ fc, EDTA © ft t> 
U^^f-i^^y 3 — ;nf^.(2-7$/if;n- x/iO iza Sft - C 
EGTA) ^^«r,' ^^©*i£t?^VN 5 r i 1>t?# 5„ 

«v ^lEi. itiii, famuli, m&mm. 
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■t*s£>f\ w^ia 9fff^ftfc£ttttttinjfitt:A*^-s«tt4> 

$ -6 r * 14 , ■* 3S IITlS^$-ir^fe'|j: * V P M $ ft fc £ 

frjfl^r** 7ffE*fct* ^myozfcMirzjjm. r 

cFftT&l?, #lx.k£> Manipulating the Mouse Embryo : A laborat 
ory manual (Hogan et al.fi, Cold Spring Harbor Laboratory Pr 
ess, 1994) $*$JSt5Hifc±tl, tldiltS i i^T? t 
tffc-^ft&RfcLfcv^ 

.-v 

-7 £ *E-# ]) y (DUfktt-fam t , IgGOFcfP^ (IgG/Fc) © 
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&Ltcjj& (Nagaoka et al. , Bioteqhnol. Lett. 24:1857, 2002 
(##f^:£i&6) ; Protein Eng. 16:243, 2003 (##fF:£gt 7 ) 

1 V' 

4k¥W%mi?~-y/<V,?£Vftm; RDB No. 1184) ZMMbLX, 
E-*F^!)V cDNA^M^ K> ^ ^ (E-cad-ECD) £ =» - K"t" SDN 
Agfrtf (TS / ^^*#-tl~699{Cffi^) £if.J>gLfc 0 ^*;*IgG/F 
c£ Kf 5 DNASff Ktt , -^^XlgGl ?:^St5/N^^JJ K--r 

£> mRNA SrslSSlL-, Reverse Transcriptase^ «fc ii^^ &rfr o T 
fcM LfccDNA ^?>¥StL.fc 0 MDNA^rtf t <b ^glB^J & ?fefg L ^ 
* pRC-CMV(Invitrogen*±)(£jifi^&^, E-cad-ECD 

---^-I-gG/Fcfe^J-^tf ^^^-^ — — pRC-E-cad-Fc L7c 0 

E-cad-Fc* Wn°* K£g£-r5fc*K:, CH0-K1 CS^flF 
SSm (&$0 Jti9A,^) £ffiV^c 6 EfHbL-fcpRC-E-cad-Fc (1.0 
jug) £5.0/* L OLIP0FECTAMINE (^MMM) Kg .( Invitrogenft 
) ilM, Mi?b^#«I3«40^^^p h3-;KD^ft[!ltV^, CH 

o-ki mmfcHte^mAzn sit^, E- ca d-F C * 

<D2U U 96 ? a/1/ • T'W'- h (IWAKI) {£l?;n> 

Sfc «3 0.2fi^^||S^A51i(cSI® Ufc 0 400 Mg/mL OG418 (Invi 
trogenft) £MLfcRPMI 1640 mm V7 H ^ i## b fc^ % 

E-cad-Fc* 1"*? M-BL&Mfe Ufe. •£ ©IBfc UT*fcE-cad-Fc* f 

«^^a<OSS V^jftB'Jia ^ p - y (4G7$c) tr#KL, 
fcftffitfc. ift£>tf>«ti: % &jfiLft«ifi (CHO-S-SFM II ; Invitr 
ogentfc) frmik &&it'&, X t°i-~-7 7 7 a £: ffl VVfc**J#3£ £fr 
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J§*IJ:*fcW:, 0,45 Mm <6t i/*7v yy 4 ^^--eitii Ltt&, 
X100 kDa 0 fiR ft i| ft (YM100 ; Amicontfc) *5j;t>»# 
(amicon 8200 ; amiconft) & M ^ X ftj& L „ 
£20 nM-©5V|fc»if«-(pH7.2)-ca'«fU-fc*, #»{a»), Prot 
ein A # 7 A (Amersham Biosciencestk) $r#J L tc t> <E> & 

#T©&ftfcte/fl Lfc 0 

^^fe^lJ2 : E-cad-Fc7\y- h ^OES&BJfc Jg» 

E-cad-Fc* y/**Sr&=i*-7>r L7t*ffll!&ig£JB T'V- h 
T> E-cad-Fc 7* U"- h) ^ ©ESjUBIS © ^#t£ Sr & W L /c . E-cad-Fc 

* «©PBs#$!»«£#atf->r attest y x ^ 1/ 

* 1/ — ^-^--37-^---^-- =» —7 ^ ->-y-mm L &-ttt * mw& 

, i»i!&©*#iiwss#srai^<5^«>, »a&«r»«**-3fln;:, .0.1% b 

~^Ht, BSA (0.1%) ^»-^7^y (0.1%) , Il3 7-^y (0 
.01% ; KOKENtfc) , V (5. 0 ju g/mL ; KOKENft) T? a 

ESjiBjia^i ittt, EB3M (#Ets&ti± caft^wfBBfj £ 

» RlUfllS (Nagy et al. , Proc. Natl. Acad. Sci. USA 90 
:8424, 1993) , I 2 9 S VJfU& (* 0 * M H£ * 5£ £ ft £ V B 

A) fcflv^fcas, m CXESMMo^^lz. x zmwu&Mofam&fr 

btlftfrolt. CtltbOESMfatZ, 10%F B S , 0. 1 mM MEM^' 

mr * / mm. 2 m M 1-?^* ^ Rxfo.i *n 2-* h^? 

y —jV^^ts Knockout -DMEM ( Invitrogenft) '^fjfi (J^T, ESM £ 
^1~5) fclOOO U/mLOLIF (ESGRO ; Chemiconft) £ L t> 05 
ilffflVV^ Manipulating the Mouse Embryo : A Laboratory Manual ( 
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Hogan et al.Hk Cold Spring Harbor Laboratory Press, 1994) 

i 

; Embryonic Stem Cells : Methods and Protocols (TurksenjH N Hu 
mana Press, 2002) £teIB*©# Sfcfcf&V^ fc H^K'Sr^ t> fc 

1 mM EDTA£^tfO.'25%h JJ 7*/ **tt*C»a L,T*-*I J&#1& 

.4rfflWfc„ SfJiltfcE-cad-Fc^y^^itSrjilB-O^jSfeTf, M^S96 
1^- f (IWAKItfc) l: = -f^y^L, *©±R:3. 0X10 
5 lfflJ3S/mL(c^^ Ufc*H'I& 100 m Lfofttl, 4 H#P3*&# 

J ^fc 0 -#^rilHjMl!refl5#l|-,- 10%-©^lamarBlue (Biosource Interna 
tionaltt) fr*tP#* - 4:a«*L, 4'l$-ra£££*fc : ffcR:!R3fe££$rail 

mmvtcm tmm^mmt^ - i^tts, E-cad-Fc©^^*. 

- 5» •5.0Mg/«LK±©IS'*#T?, RlH8J3&^S.^EB3Hfljfe^ £ ft 
A#*ft*ttSr*!Ufc. ES|BHS«4tej&.m^#TT*'bE-cad-Fc 
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-5 (Mareel et al. , Int. J. Dev. Biol. 37:227, 1993 ; Takeichi 
% Curr. Opin. Cell Biol. 7: 619, 1995 ; Marrs & Nelson/ Int. 
Rev. Cytol. 165:159, 1996) . E-cad-Fc^ V— h> ^<DESffiffe(D& 

cad-Fcy V- h±V4 m®mmCttESMfa&, mH<D*>?V 
>*J7 * ymmWt (EDTA) Xtt^f 1/^0 =-^^^ (2-T 
a^/i/^-T^w) EJgm (EGTA) ^^T-30 ^^liU #BJ®£PBS 
T-i5fci£Lfc^ ±|Bi {CAlamarBluekl J: & $b ffib%k <D Mfe % ff 

ofro fernJ j-yfctti-zmRWzfti&^EmkX'j&w Ltcm&, E- ca 

>fc#, ca 2 + ^^ttoi^v>EGTA-e mm vtcm&, yj?**??-^ 
iz-tt -t s-^ -£~£-ia-# ■z-tb'f t-e- * - k-^v -y ^-m-st -r 5 m & <o # a 

ttfc'#m$ftfc.- EGTA& m © PR 5 mM©Mg 2 + £M b T 

©&*tt»*0 ^ftfcfrofc.- &Ji ©Jfc:fcJ&>e>, E-cad-Fc^l/- 

, E-cad-FcT'W- h mtt&mfcm MZtltcE-* K^ y ©*i 

&fcs i!t©i##&#TT'iiift ig^ LfcESMfc, E-cad-Fc:/^ 
-M5U*ft&©gSCT-=i-7^y^ Lfc24*a^V- T'U-h (IWAKI 

itc, E-cad-Fc7°U- hte3f«.L fcESjjsffljJ&tt, EB3*fflJ!&^ RlJ^fflflS 
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i 

HjfeffiJ 3 : E-cad-Fc^ V- h ^ fcES3flJ3a <P%» 

E-cad-Fc7°V- hiiiCfettSES^JJSOii^tg^^fit-r-S^*, ii 

%<D%m&WTT*mttkm vtcEsmmzmw. u 5001® (pesm^ 

E-cad-Fc7°^- Mtt^7f ^ • 7"V- h (9^ ^ • h) 

±'SB t HI«I^AlamarBlue(C £ 3 tf> $J £ £ fr &ofc 0 

Jg*3 0 B {CfcVN-tv #7^1/ • /U- h T*i« LfcESM 
^>!*U E-cad-Fc^ V- h T'^#LfcES^J3S©ic«, EB3jftlJfetfc£R 
lMt«-rtTfllC^^Tt-('|-3 A#|)' 0 1«4 
0 g K:teMES«*fc b E-cad-Fc^l/- h S¥ © ^ffl Jfe^C « ^J2^S 
S^^ofe 0 H.fc, ,H^©Mft^«?r4|IItT^ofcm{-ES^IlS$r|Hl 
4Kb, ^<£f&£ff-&ij Lfc i: r 5, iiS^if 7 7^ • /u - h T-ig* 
Lfc <£> ©tft^ E-cad-Fc7° t/- h T-ig* L tcESmifa ©$Cte3~5{g 
W±#j^ofc 0 ES^j^MLfclt^O^^ftM:/^- h P^-C'H 
& < , E-cad-Fc7°U- h X'igm^tcESMmfDjjtfllh^mMMRTf 

F9#fflj§ST*ff ofc*§^ E-cad-Fc^I/- h f£#i$ t il & 7° 1/- h%m 

3\%M%. 5-7** ^-2' -7*3- D . ^ (5-Bromo-2' -deoxyu 

ridine ; BrdU) © & 19 & £ (C ES^ffl Jfe ODNA£$ |6 * ft U 
o ±E^#TT-30 UfcESmiJ® SrBrdU (10m M) T?30^|ig«ai 

Lfc^fc^-JlffljiSi LT-IUJR 96 £ x/W • 7° U - Mc|?»«Lfc 
o 4^f^#, f** LfeES#BJiaSrFixDenat»« (Roche Applied Scien 
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cetfc) t* i ^ L , PBS-Cgfe^^, ftBrdUftft (BMG 6H8 ; Roche Appl 
ied Science^) • (100f&#*5) £ £ ^: , ^77-^^3 (C 
y3) ^p^^l# (Jackson Immunoresearch Laboratory!!:) (1:1000 

SrffiV^T^&LfCo ,6-diamidino-2-pheny 
lindole (DAPI) &ft (0.1 ^ g/iL) T^fe L^c, £ *L © ft #: ^ 
-fe^^J; ArrayScan™ A (Cellomicsfr) T^T 

m^Lfc 0 ^(D^m, E-cad-Fc^U- h f£ I* ii 3? 7* U - * 
».J: 9 fc^TfiliiiiSVNBrdUJR !?a^*Sr*Lfc (03B#i) . 

noirr«~3nra © #m as # -r 5 „ - - # ; -e- csa=F c y v - > # . 

E-cad-FcT" h ±T?J££ UfcESlfflJ^ dS*^-fc^JK U T Vn 5 

«ft&firvv ^©^©ESiWI^tirttSrJI^fc. 

£1\ ES«Bl6©^^3RffiSr.flfcS8-f-5fcft, *=#-ffc fcES*Bfe©}f «C 
T-fcSALP^tt&tf Oct-3/4* y/^fClI&MLfe. ALP?&tt 
<£>#&fcfclf3:, Sigma Diagnostics Alkaline phosphatase J/ h ( 
i/^th) £fi3V^T*Tftofc. Ig^LfcESjlfflJfe (EB3#fflJ5&$ci:RlM 
tt) SrPBST?i5fe^lx5t«, 66%T-fe h y/3%*;U-r y y£-£fr* at y 
»*«Tfja*U, PBS-*C«b#«, ±fB^y'hfc#JRi-5naphthol A 
S-BI phosphate alkaline&-fei£T?15# I, IS&^J&Srfifo 
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it (|4A#f) „ < 

oet-3/4^ ys<? nvmmitfi&m&mzm^xm^tc,, -r^t> 

^ LfcES;ftBJ|&£8% Jh;^7/1^7t K (Wako Pure Chemical 
ft) T*@£U PBST'gfe^m> (p B p#; Santa Cruzft 

) (1:200M) kE'fc£l£tc'&. Alexa FluorMftft (Alexa-48 
8 ; Molecular Probesth) (l:'l000#$O £^T0k-6Lfc o £ 

, mi&mteDh?mwi (6.1 ^gM) x^^ufc. rt^o^^ 

E-cad-Fc7° h X140 L fcESM T- & , 

^•7°W-h) Xi£« UfcESjfclJfe £: KVNALP^tt (IU4A 

#JI) &U<0ct-3/4* (EI4B#JD fciifg-T-S- 

— - r^-ft — - 

*^^ESiHJ!S^-r-*- t &5 0ct-3/4, &tfRex-l/Zfp 
423H£^-O3§3l£lli,'<fc 0 E-cad-Fc7°W- h^L< tei?7^^ • 7" 
h T?140 mt%m LtcESmmZmW. U l mL OTRIZOL (Invitro 
genft) LT&KM&MnVtc. M^X , -.ftifcteftV^ M-MLV 

Mfc^Wm (Invitrogenft) % % In T cDNAS: U , Zh%m%Hb 
lt«T©7'7^ v-fc^fc^ J) ^ 7-i?3t#!£:/& (Polymerase 
Chain Reaction ; PCR) \Z X !3 &«itfc^W>T-tf>iii|'I£*T& o fc 0 

Oct-3/4 CJjBf-V X : 528 bp] 

5' -7°7-f -r- : 5' -GAAGTTGGAGAAGGTGGAACC-3' (g3?!l 

3' -7 , 7^^-:5' -GCCTCATACTCTTCTCGTTGG-3' (g2?'J 
Rex-1 [if fig-fr^ X : 930 bp] 
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i 

5' -~fy -f : 5' -AAAGTGAGATTAGCCCCGAG-3' 

#5) 

3' -/7^v-:5' -TCCCATCCCCTTCAATAGCA-3' (@B^J# 

*6) ■ 

Nanog Cfg|§-»>f X :■ 710 bp] ' 

i 

5' --fyj*?*-: 5' -GAGGAAGCATCGAATTCTGG-3' '(E8I# 
f 7) ' 

3' -7 v j ▼ - : 5' -AAGTTATGGAGCGGAGCAGC-3' (i3#)# 

#8) 

GAPDH (glyceraldehyde-3-phosphate dehydrogenase) C If il 
X : 858 bp] 

5' -774 -7- :,5' -GGAAGCTTGTCATCAACGG-3' 

) 

3' -:/?>r : 5' -CTCTTGCTCAGTGTCCTTGC-3' (IB^!l# 

#10) 

MttDNAtf!) * 7-^k UTTaKaRa Taq (TAKARAfck) L 
, TaKaRa PCR Thermal Cycler MP (TaKaRatfc) £/B l^TfT o fc, £ 
-fcDNASr^tfPCRS^IS^grCT^mLife^, 94°C : 30# -> 59°C 

: 30# 72°C : 60# ©MlJ--r ?/V%:22mm V M U Sm^72°C 
t5^JPitfcf, 4°CT?#£p Lfc„ PCRj£^£l.5%T;*f * -**f;v 
"eS^^SjU, SYBR Green I (TAKARA^t) Tr^&L, Typhoon 8600 

(Amersham Biosciences^) T?^{±iL.fCo 

tt, LIF#^TT?> 0ct-3/4&t>'Rex-l, Nanog© 3& 91 # gift ft 
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LIF##fcT^r4*0JS»#*i*R:i*.^Lfc. E-cad-Fc^l/- h 
T*tg*LfcESMTr%IH«*T* & !K LIF^ft T TM*0ct-3/4& tfRex- 
1, Nanog£&< IS^LTVNS r £ ^£*lfc 0 1 1r y 7" 

fc^-* -fcfi*, #J;L&\ NeuroD3^Sox-l, T/Brachyury % Flk-1 
„ hemoglobin, a -fetoprotein, transthyretin (D 51, t> W\ W. 
m^XfrtctK LIF#£T-C-tt, i?7^y • /U- h&tfE-cad-Fc 

T-£>3§3!teIS#> btl^^ofec 04 A, HUB, RXtm5 <D&%:i>> 
bftfrZ J: 5 E-cad-Fc7° l/- h T-ig* b fcES^fflJJS ft % ■ =* n = — 

ttV^T » E-cad-Fc:/ V- Y Tig* b fcESJlfflJ® ©LIFfC & f 5 RJ& 
E-cad-Fc7° > Ti£&ft L?cES$IJ&£, 0~1000 U/bL.©LIF**T 
• T'U- h fcltlUT, $ $>fc3BM«F*L& (LIF^gttig«gJ3 

Hlftk5MfcS!jto|& i^J^f L#5JWll&Hc«Sf $tL*J&^ofc.' E-cad-F c 

it* LfcES#ffljfeft, 1000U/mL©LIF*£&jfcJp Lfcl¥TfiK£ A/ if 

51 



WO 2005/090557 PCT/JP2005/006006 

i * • 

i 

ifeo TE-cad-FcT" V— h "C^^ L jfcES#Ujc3te „ lOOU/mLOL 

T'tfc. LIF»*b«T-fc#5**«©#Ii«»4B*e»n4 
^o /c. i©^*, E-cad-Fc^U- h fcfflVVC**-*** - £' d i «5 

ttvv-t^ ES)W'lfiSr7^-^-*ft#ttfcWfl2**5l»fc % E-cad- 
Fc/w - h i £ sJS^# 5>if 5 J&> £ ft L fc 0 -jttfc* 

ES/EG^Bfl&tt7 ^ -^-jNHj& £ UKlft • mW&frX^ 

flgfc:fHfc£i2r5 r £ #T*t 5 0 L^U V *©»<£l!:W:ESj»j}&*ri«* 
gt\ L*>t>'*»*©LIF.(ii»©*&5'-10ffiF#)- Sr.* in Lfcigift* 
ft igf 09*.Hr\. 7-f-^-tt#S«?4* 

H8T?-itt^#3||$*ifcES«BJ!a (R180 Sr7-f-^-*.tt#W*JRIBfc 
'«fl2**5 fcftJCtt-, 5.0 x 10 i MJfo/cm 2 n%<Dmfa&g.X'WnV 
, 1 x 10 4 U/mLOLIF£»-r5&griS&3 e . I, J&> L ft # 6» , 500J» 
Jg/cm^^JMgT'ESM&E-cad-Fc:? 0 ^- h left t x 1 x 10 3 U 
/■LOLIFS:** LfcESM-C»ftJ&*fcffftofc f£*ft'fc IH 

Hftfeffll 4 : E-cad-Fc7°>- h x^MJ^MMM^M^M^MM 

E-cad-Fc7 p V- h T?||«iaOiWjff;**Srff ftofcESHM, * © 
.4Mfc#t&tt«rff LTV^S r. £ ©flMRSrfrfto'fc. £1\ a»ES«eiS 
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.£LIF##2ET-C#j6i&* ITK«# (Embryoid Body : EB) £ 7£ 

WfclftWUfc. A^Wfctt, EStBfi»»&EBfcJgjfc E-ca 
d-Fc^I/- h V3®SX±Mtt LtcESmm%®i& IT, ^-*IJ&#fi 
f-L % LIF#M<2ESM 15 m L4M£500ffi 

**fts»LT!»Sl (hanging-drop) Jg#£*Tofc 0 

DNA<D£.J5fc£frfc.ofc 0 £ © cDNA L , £i T <£> 7° 7 ^ - £ 

^TRT-PCRKJSfcfrV^ - «rf?-fc o 

NeuroD3 [ tfltt»>f X : 405 bpj 

- 5' --•^•y yf ^r— : 5'— -CATCTCTGATCTCGACTGC-3' (IB5!I# . 

#ii) 

3' -/7^-: 5' -CCAGATGTAGTTGTAGGCG-3' (8E#J# 

#12) 

Sox-1 fflUj-frW X : 407 bp) 

5' -/^^v-iS' -GCACACAGCGTTTTCTCGG-3' (IB^J# 

#13) 

3' -/7^v-;5' -ACATCCGACTCCTCTTCCC-3' (gB#l# 

#14). 

T/Brachyury tflHBfr>fX : 528 bp) 

5' -7*7>f -r- : 5' -TCCAGGTGCTATATATTGCC-3' (SE?iJ# 

#15) 

3' --fy4 : 5' -TGCTGCCTGTGAGTCACAAC-3' (ME?!l# 
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i 

i 

#16) 

Flk-1 X : 398 bp] 

5' -?7 'fv- : 5' -TAGGTGCCTCCCCATACCCTGG-3' (E#l 

##17) 

3' -"f*7<4 'W: — : 5' -TGGCCGGCTCTTTCGCTTACTG-3' (B?0 

##18) 

hemoglobin jMM±d X : 415 bp] 

5' -7* 7 4 -7 — : 5' -AACCCTCAATGGCCTGTGG-3' (B£l# 

#19) 

3' -7?>fV— :"5' -TCAGTGGTACTTGTGGGACAGC-3' (SB^J 

##20) 

os -fetoprotein C tj H -fr ^ X : 997 bp] 

5' -7 7 4 t : 5' -TGCTCAGTACGACAAGGTCG-3' (MB^lJ# 

#21) 

3' -"7 7 4 : 5' -ACTGGTGATGCATAGCCTCC-3' (E?!l# 

#22) 

transthyretin C if $1 -fr ^f. X : 440 bp] 

5' -T' y-f : 5' -AGTCCTGGATGCTGTCCGAG-3' (IB?!l# 

#23) 

3' -7* 7 4 ~~ : 5' -TCAGAGGTCGGGCAGCCCAGC-3' (E?iJ 

##24) 
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JBE^ (NeuroD3, ■ Sox-l) N 4 1 Kit . (T/Brachyury, Flk-1, hemoglob 
in) % RXflftf&M ( a -fetoprotein, . transthyretin) Of^t© 

- h- Trig* LfcESJNflJjS -f^X <DMM^ - % - 

Lfc. ESM&, t$*r U- h±i:it)oTilbfc^bP-^^ 

/X\Z>b$£1®lk^Ott<k*mmX-% Z> ^ t ftTV^ (Yama 

ne et al. , Methods Mol. Biol. 184:261, 2002 ; Schroeder et al 
., Proc. Natl. Acad. Sci. USA 100:4018, 2003) „ ^ - X' % ES^ffl 

(D # m la us ^ <o # -fb tg & , " ?mm m x m m 

~-<Dftfcm&. S T 2 %8 ftel & ffl fcTfe X W ^ fc- ° PA6MX & ST2#ffl 
• ZfU—Y (C0RNING&) Ciil, DMEM ( Invitrogenft) £10% 

vtczsm8&<Dmmm*mm 7 ^ -^-M£PBsi?2iEm#m, 

#!)x;Kc2000ilSfoiiUfc 0 SB, ig#$c&#g4Mfc^ (PA 
67 /f -y-) 20% KnockOut Serum Replacement (Invitro 

genth) Sr^tfESM{Jl % ifrtt'^ft* (ST27-f — ©*'t±l 

0% FBS£^trESMfc:£& Lfc„ «HH12S B KM £70%^ * / 

|& "T? HI 3: l&fctffci: L T^iMicrotubule-Associated Protein- 
2 (MAP-2) (AB5622 ; Chemiconlfc) , X « ^ = * 7 ' 5* 

v'Uffi-ft: (MF20 ; American Type Culture Collection^) £KJ&£ 
§1 # .ft ^Horseradish Peroxidase® »21fc#i;#: (^F77^ 
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i 

y i/yyjvxy-j >ipo (r) xwtpo (m) ;-^i/-Y*fc) tm^R 

*^{CACE '(3-amino-9-ethylcarbazole) Sfi {=-fV 
<< ft) Z%^tcg&fcj&Zft^tc&, .K^mi&mTfcxm%*ft<> 

lB!&S:PA6imfi±H:M« Lfci§1^ ^UPB^^IS H 8BB;C* 

fitt»ai»j6^--*^-^*>:«llAP-2!l»tt"Ca).5 , ESiRJgtf ftftft 

3 8*1 AS =« * = - ft -^-^ -T?& Slfvu-a ^ T • 5 

Xhotc 0 E-cad-Fc^U- hT*^^LfcES#BlfeSrfflVN^#-a>bv =» 

iiS-Ctfeo # ± J: »K E-cad-FcT'U"- h"C#£LfcES 

$lft#, in vitrofc*5^5^^#tH4^ift^ LTVN5 i £ &Um £ 

^iESiWS©f7>--7 (teratoma : ^MM) Jgfifct&fc 

>i^t4C5, l*IJ053i> *&3g, ^B5*© = K*te6*i-5J»-J!B 

ESmm (EB3#0 «r\ H 7^1/ • hRt/E-cad-Fcru- h 

, ^&{- i «9 Balb/c^^- K-v^7.^ftm (^200i®T o) 
Lfc £ £ 5, 600 mz\*imi&*®m^1t&X <Ott%kK&^X 1 r 9 
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b-"?<DJ&J&&m#> bft, ^y^-V-yv- E-cad-Fc 7* 

sn©77^v©ttft, c is ii 

I-^^-T' y y y GFAP, ^ a -P7o/yMl, GAP-43) RiftO 
jfeffiflj 5 : E-cad-FcT 0 V- h T?j»*^fcESlBft <P 9 flgfifttBOtt 

n 

E-cad-Fc :/ l> -~F"T- H Km iBTNffiTtf'* Sr fx * o fc ES?NB ft # * * 9 

&-j&tt«r{littt UW5 r t Ol&m&ntevfto W— w * h JNBfttc*5 
V^T^r^ 7^j£fB J& s 5l^£ *bTVN5)f jg* h y ^*>6»3Br UfcESflB 
J® (EB3JSBft#0 y • h&tf E-cad-Fc 7° h 

J: 9 C57BL/63W £ ft (JfilOOfiTo) ^BAt, ft 

(8-10att) ©^ttflL, Hil^fc, C 
57BL/6^ 6 5 #\ #bftfc]gf?*, » (5 

~80%) 'UlESjjWftlcft *"f-«»^.X§. (agouti) 6©^*rffi-3fl . 

LfcESM^ £ tefMEE, E-cad-Fc7° U - h L ^.ESJNBft 
?>f*f|-7|2n#P,nfeo 

^**«rffi£3** ESHftfcA*i-6 46*s*1B:-ftK:45ft*t-5 r. 
Srflt»Lfc„ E-cad-Fc 7° V — h U fcESJfflft©^*! i *) ffc® $ 
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i • 

tilt* *> xMZmfr bZtiZtium, 17E©H# 

E#^tifc 0 Zfr feOffi##ES*fflj&f;i&£^5®te^fC£*r LX^ 

£ fc'i&s.T?#'fc'(BI9) 0 BP #fFfl#:a»&, 
|:|^; ADNASrlSIJR.U,. ESj(BlS*s**-f5129»^^^ t » ^f^ 
9^ * *f£f^tf V>fcC57BL/6*^ * * : 

BBJfc-f- 5 £ i: 5D4Mit72, 041111116, D7Mit276> D10Mitl86tf> 

^fe^ e>ES#fllia<bJie«I^#^*V> t ^3S$H^:ffi#: (Hf* #1~ 
4) "Cki, t^tflJ^'f ^ a -^x 7 ^ h • ^r — # — (£*5V^T> C57BL 
761'^ ~^ * To&rjre'jrcfl: e ~ — ^ , ESMB <D it 

^fatStl-ttfafc (0f, #5~8) t»W: % C57BL/6^ 

gSffifltt 6 : E-cad-Fc^ U - h Trffiii b fcES&fflflfe Mi~ <5 Ife^i A 

tvf-^' -fV— Y &l>*E-cad-Fc • — h±T*3B IWig^LfcE 
SSU&m, GFP^S^ * * — X*h 5pEGFP-N2 (Clontechft ) £ , flfife 
fcS Lipofectamine 2000 ( Invitrogenfr) £ ffl V^ T # A L „ 1 
H fltc* — t UTEIJIX L % 96? ^A- • ^V - h IzmWULfCo 
*04H#'MflK LfcESJNlj|&$:8%siwi'-r D V«Fift-C10#MHj£L 

, £ bKO.2% Triton X-100/PBS^^, Image-iT FX signal enhanc 
er (Invitrogen*fc)-C*Q!3Lfco PBST*&##, &GFP * 7 * P - 
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>ffi# (Nacalai Tesquetfc ) h Rfe £ * tc & , Alexa Fluor 546M 
fc7 v Y IgGft#&/B^T^&Lfc e mf&mteVk?WWi (O.l.jug/m 
L) •C^febfCo ^ftfe^jftft^&iif £ £ 5f&&^£, ArrayScan™ 
$/*7\A (Cellomicsft) T^tlllfe, ^©^J!, E-cad-FcT" 

m^lS* tbtl, E-cad-Fc^ h LfcES^flSfi, S13ttf>i&* 

t hE-# K-^y ^<2«^M£ IgG/Fc©E^* V^ 0 *K (U 
T/hE-cad-Fct #i"5) ^iSm-T^^^ ^-^rfll^-t-Sfc*, t 
KI¥i'rfi #ffl J!&WT^fc"5ir43I|fB IS * * cDNA £ 01 1! t tt, t h E- 
* K^y 1/ cmk<DM$S$Y y (hE-cad-ECD) 3f = — K i~ 3 DNA 

l^if (7 5/tiSff-l~697(^S) £*H®Lfc 0 mSSB^iJ^a 
mbfc^/^Ji^J 1 IBftOIgG/FcgE^J&^tf^^ 

pRC-hE-cad-Fc ^«^bfc„ ^ I*"* ? * - Srffi V^chE-cad-Fc 

hE-cad-Fc* y/^f?:3-r^ ^ ;/ Lfclffl J&ig^ffl :/ l/- h ( 
filT, hE-cad-Fc^ U- h ) ^0^?*ESM<P$if £ £tfi#?gt£ 
Sr&WUfco hE-cad-Fc7° h ©^SSJ&I*, ± IE H Jfe #J 2 IE O 
HO CT'feS, !P*)s hE-cad-Fc* y ? %<D?BS%;%lfem%1& 

^&JS3r Lfc hE-cad-Fc^ h t Uttffl bfc 0 ES#ffllfe 

E-cad-Fc* V^^K^^-x^y^Lfcy^-h Sr&ffl LfcB#i: IH 
£L 3£V\^*t£&^ Lfc 0 £fc, hE-cad-Fc^ l/- h fCfiiaUTtES 
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£*bfc (011) . ES»te©*afctt*5 *tf#fc£tBttfc« t-Ct>, 
^">XlE-cad-Fc/W - h £fflV^Ti£* L fc B# t H1£, H&£tlT 

*%wommi7&: ! km^z> r £ tei u , es»ii&#©# tit*?* anas 

£8 Tf *> 5 o JTft (* % * IS W© # & Sr'ffi arfc i 9 r ES*B # © 
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. Wf" * © tt H 

» 

4^^m^figx% ***** fci** Uriahs*. ■ 

16 ft ft $B IS £ & * & ^ 1" 5 # * * £ U m ft * ® B & X I * 3 - r 

ij K^s y Wn«ECl K> y^fitf JvlEC2 K^^, EC3 K t w E 
C4 K * y £ EC5 F^^CHlo U ± <D K^y £/a fr, 

6 . fffBE-* ]) y dSnf $L*j4&ft*T»*>5 , Ijt#« 5 fcE^O 
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, If 1 ~ 7 "<&v>T *i>&> 1 ^(c|B^(0^i* 0 

»>,» 

» 

1 0. l ~ 9<£>v>-f *v*> 1 &KW,1fc(Ojjfeiz£ V 

.fc£*Btt#»ui&. i 
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Fig.l 
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Fig.3A 
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Fig. 10 
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'.SEQUENCE LISTING 
<110> Daiichi Suntory Pharma Co, , Ltd. 



PCT/JP2005/006006 



<120> Method for expansion of pluripotent stem cells 

<130> DSTY-R678/PCT (fP05"02WO-l) 

<160> 24 

<170> Patentln version 3. 1 

<210> 1 

<211> 882 

<212> PRT 

<213> Human E-cadherin ' 
<220> 

<221> DOMAIN 

<222> (157).. (262) 

<223> EC1 



<220>, 

<221> DOMAIN 

<222> (265).. (375) 

<223> EC2 



<220> 

<221> DOMAIN 

<222> (378).. (486) 

<223> EC3 



<220> 
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<221> DOMAIN 

<222> (487).. (595) . 
<223> EC4 



<220> 

<221> DOMAIN 

<222> (596).. (700) 

<223> EC5 



<400> 1 

Met Gly Pro Trp Ser Arg Ser Leu Ser Ala Leu Leu Leu Leu Leu Gin 
1 5 10 15 



Val Ser Ser Trp Leu Cys Gin Glu Pro Glu Pro Cys His Pro Gly Phe 
20 25 30 



Asp Ala Glu Ser Tyr Thr Phe Thr Val Pro Arg Arg His Leu Glu Arg 
35 40 45 



Gly Arg Val Leu Gly Arg Val Asn Phe Glu Asp Cys Thr Gly Arg Gin 
50 55 60 



Arg Thr Ala Tyr Phe Ser Leu Asp Thr Arg Phe Lys Val Gly Thr Asp 
65 70 75 80 



Gly Val He Thr Val Lys Arg Pro Leu Arg Phe His Asn Pro Gin He 
85 9 0 95 



2/21 



WO 2005/090557 PCT/JP2005/006006 



His Phe Leu Val Tyr Ala Trp Asp Ser Thr Tyr Arg Lys Phe Ser Thr 
100 105 110 



Lys Val Thr Leu Asn Thr Val Gly His His His Arg Pro Pro Pro His 
115 . 120 125 



Gin Ala Ser Val Ser Gly He Gin Ala Glu Leu Leu Thr Phe Pro Asn 
130 135 140 



Ser Ser Pro Gly Leu Arg Arg Gin Lys Arg Asp Trp Val He Pro Pro 
145 150 155 160 



He Ser Cys Pro Glu Asn Glu Lys Gly Pro Phe Pro Lys Asn Leu Val 
165 170 175 



Gin He Lys Ser Asn Lys Asp Lys Glu Gly Lys Val Phe Tyr Ser He 
180 185 190 



Thr Gly Gin Gly Ala Asp Thr Pro Pro Val Gly Val Phe He He Glu 
195 200 205 



Arg Glu Thr Gly Trp Leu Lys Val Thr Glu Pro Leu Asp Arg Glu Arg 
210 215 220 



He Ala Thr Tyr Thr Leu Phe Ser His Ala Val Ser Ser Asn Gly Asn 
225 230 235 240 
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Ala Val Glu Asp Pro Met Glu He. leu He Thr Val Thr Asp Gin Asn 
245 250 255 



Asp Asn Lys Pro Glu Phe Thr Gin Glu Val Phe Lys Gly Ser Val Met 
260 265 270 



Glu Gly Ala Leu Pro Gly Thr Ser Val Met Glu Val Thr Ala Thr Asp 
275 280 285 



Ala Asp Asp Asp Val Asn Thr Tyr Asn Ala Ala He Ala Tyr Thr He 
290 295 300 



Leu Ser Gin Asp Pro Glu Leu Pro Asp Lys Asn Met Phe Thr He Asn 
305 310 315 320 



Arg Asn Thr Gly Val He Ser Val Val Thr Thr Gly Leu Asp Arg Glu 
325 330 335 



Ser Phe Pro Thr Tyr Thr Leu Val Val Gin Ala Ala Asp Leu Gin Gly 
340 345 350 



Glu Gly Leu Ser Thr Thr Ala Thr Ala Val lie Thr Val Thr Asp Thr 
355 360 365 



Asn Asp Asn Pro Pro He Phe Asn Pro Thr Thr Tyr Lys Gly Gin Val 
370 375 380 
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Pro Glu Asn. Glu Ala Asn Val Val He Thr Thr Leu Lys Val Thr Asp 

385 '.. 390 ' 395 400 



Ala Asp Ala Pro Asn Thr Pro Ala Trp Glu Ala Val Tyr Thr lie Leu 
405 410 415 

Asn Asp Asp Gly Gly Gin Phe Val Val Thr, Thr Asn Pro Val Asn Asn 
420 425 430 



Asp Gly lie Leu Lys Thr Ala Lys Gly Leu Asp Phe Glu Ala Lys Gin 
435 440 445 

Gin Tyr He Leu His Val Ala Val Thr Asn Val Val Pro Phe Glu Val 
450 455 460 



Ser Leu Thr Thr Ser Thr Ala Thr Val Thr Val Asp Val Leu Asp Val 
465 470 475 480 



Asn Glu Ala Pro He Phe Val Pro Pro Glu Lys Arg Val Glu Val Ser 
485 490 495 



Glu Asp Phe Gly Val Gly Gin Glu He Thr Ser Tyr Thr Ala Gin Glu 
500 505 510 



Pro Asp Thr Phe Met Glu Gin Lys He Thr Tyr Arg He Trp Arg Asp 
515 520 525 
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Thr Ala Asn Trp Leu Glu He Asn Pro Asp Thr Gly Ala He Ser Thr 
530 535 540 



Arg Ala Glu Leu Asp Arg Glu Asp Phe Glu His Val Lys Asn Ser Thr 
545. 550 555 560 



Tyr Thr Ala Leu He lie Ala Thr' Asp Asn Gly Ser Pro Val Ala Thr 
565 570 575 



Gly Thr Gly Thr Leu Leu Leu lie Leu Ser Asp Val Asn Asp Asn Ala 
580 585 590 



Pro He Pro Glu Pro Arg Thr He Phe Phe Cys Glu Arg Asn Pro Lys 
595 600 605 



Pro Gin Val He Asn He He Asp Ala Asp Leu Pro Pro Asn Thr Ser 
610 615 620 



Pro Phe Thr Ala Glu Leu Thr His Gly Ala Ser Ala Asn Trp Thr He 
625 630 635 640 



Gin Tyr Asn Asp Pro Thr Gin Glu Ser He He Leu Lys Pro Lys Met 
645 650 655 



Ala Leu Glu Val Gly Asp Tyr Lys He Asn Leu Lys Leu Met Asp Asn 
660 665 670 
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Gin Asn Lys Asp Gin Val Thr Thr Leu Glu Val Ser Val Cys Asp Cys 
'675 680 685 

Glu Gly Ala Ala Gly Val Cys Arg Lys Ala Gin Pro Val Glu Ala Gly 
690 695 700 



Leu Gin He Pro Ala He Leu Gly lie Leu. Gly Gly He Leu Ala Leu 
705 710 715 720 



Leu He Leu He Leu Leu Leu Leu Leu Phe Leu Arg Arg Arg Ala Val 
725 730 735 



Val Lys Glu Pro Leu Leu Pro Pro Glu Asp Asp Thr Arg Asp Asn Val 
740 745 750 



Tyr Tyr Tyr Asp Glu Glu Gly Gly Gly Glu Glu Asp Gin Asp Phe Asp 
755 760 765 



Leu Ser Gin Leu His Arg Gly Leu Asp Ala Arg Pro Glu Val Thr Arg 
770 775 780 



- Asn Asp Val Ala Pro Thr Leu Met Ser Val Pro Arg Tyr Leu Pro Arg 
785 . . 790 795 800 



Pro Ala Asn Pro Asp Glu lie Gly Asn Phe lie Asp Glu Asn Leu Lys 
805 810 815 
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Ala Ala Asp Thr Asp Pro Thr Ala Pro Pro Tyr Asp Ser Leu Leu Val 
820 825 830 



Phe Asp Tyr Glu Gly Ser Gly Ser Glu Ala Ala Ser Leu Ser Ser Leu 
835 840 845 



Asn Ser Ser Glu Ser Asp Lys Asp Gin Asp Tyr Asp Tyr Leu Asn Glu 
850 855 860 



Trp Gly Asn Arg Phe Lys Lys Leu Ala Asp Met Tyr Gly Gly Gly Glu 
865 870 875 ' 880 



Asp Asp 



<210> 2 

<211> 884 

<212> PRT 

<213> Mouse E-cadherin 
<220> 

<221> DOMAIN 

<222> (159).. (264) 

<223> EC1 



<220> 

<221> DOMAIN 

<222> (267).. (377) 

<223> EC2 
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►.I 

<220> ' 
<221> DOMAIN 
<222> (380).. (488) 
<223> EC3 



<220> 

<221> DOMAIN 

<222> (489).. (597) 

<223> EC4 



<220> 

<221> DOMAIN 

<222> (598).. (702) 

<223> EC5 



<400> 2 

Met Gly Ala Arg Cys Arg Ser Phe Ser Ala Leu Leu Leu Leu Leu Gin 
1 5 10 15 



Val Ser Ser Trp Leu Cys Gin Glu Leu Glu Pro Glu Ser Cys Ser Pro 
20 25 30 



Gly Phe Ser Ser Glu Val Tyr Thr Phe Pro Val Pro Glu Arg His Leu 
35 40 45 



Glu Arg Gly His Val Leu Gly Arg Val Arg Phe Glu Gly Cys Thr Gly 
50 55 60 
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Arg Pro Arg Thr Ala Phe Phe Ser Glu Asp Ser Arg Phe Lys Val Ala 
65 70 75 80 



Thr Asp Gly Thr He Thr Val Lys Arg His Leu Lys Leu His Lys Leu 
85 90 95 



Glu Thr Ser Phe Leu Val Arg Ala Arg Asp Ser Ser His Arg Glu Leu 
100 105 110 

Ser Thr Lys Val Thr Leu Lys Ser Met Gly His His His His Arg- His 
115 120 125 

His His Arg Asp Pro Ala Ser Glu Ser Asn Pro Glu Leu Leu Met Phe 
130 ' 135 140 

Pro Ser Val Tyr Pro Gly Leu Arg Arg Gin Lys Arg Asp Trp VaL He 
145 150 155 160 

Pro Pro He Ser Cys Pro Glu Asn Glu Lys Gly Glu Phe Pro Lys Asn 
165 170 175 

Leu Val Gin lie Lys Ser Asn Arg Asp Lys Glu Thr Lys Val Phe Tyr 
180 185 190 

Ser He Thr Gly Gin Gly Ala Asp Lys Pro Pro Val Gly Val Phe He 
195 200 205 
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i 

lie Glii.Arg Glu Thr Gly Trp Leu Lys Val Thr Gin Pro Leu Asp Arg 
210 215 .220 



Glu Ala He Ala Lys Tyr He Leu Tyr Ser His Ala Val Ser Ser Asn 

225 230 '. 235 , 240 



Gly Glu Ala Val Glu Asp Pro Met Glu He Val He Thr Val Thr Asp 
245 250 255 



Gin Asn Asp Asn Arg Pro Glu Phe Thr Gin Pro Val Phe Glu Gly Phe 
260 265 270 



Val Ala Glu Gly Ala Val Pro Gly Thr Ser Val Met Lys Val Ser Ala 
275 , 280 285 



Thr Asp Ala Asp Asp Asp Val Asn Thr Tyr Asn Ala Ala lie Ala Tyr 
290 295 300 



Thr He Val Ser Gin Asp Pro Glu Leu Pro His Lys Asn Met Phe Thr 
305 310 315 320 



Val Asn Arg Asp Thr Gly Val lie Ser Val Leu Thr Ser Gly Leu Asp 
325 330 335 



Arg Glu Ser Tyr Pro Thr Tyr Thr Leu Val Val Gin Ala Ala Asp Leu 
340 345 350 
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Gin Gly Glu Gly Leu Ser Thr Thr Ala Lys Ala Val lie Thr Val Lys 
355 360 365 



Asp He Asn Asp Asn Ala Pro Val Phe Asn Pro Ser Thr Tyr Gin Gly 
370 375 380 



Gin Val Pro Glu Asn Glu Val Asn Ala Arg He Ala Thr Leu Lys Val 
385 390 395 400 



Thr Asp Asp Asp Ala Pro Asn Thr Pro Ala Trp Lys Ala Val Tyr Thr 
405 410 415 



Val Val Asn Asp Pro Asp Gin Gin Phe Val Val Val Thr Asp Pro Thr 
420 425 430 



Thr Asn Asp Gly He Leu Lys Thr Ala Lys Gly Leu Asp Phe Glu Ala 
435 440 445 



Lys Gin Gin Tyr He Leu His Val Arg Val Glu Asn Glu Glu Pro Phe 
450 455 460 



Glu Gly Ser Leu Val Pro Ser Thr Ala Thr Val Thr Val Asp Val Val 
465 470 475 480 



Asp Val Asn Glu Ala Pro He Phe Met Pro Ala Glu Arg Arg Val Glu 
485 490 495 
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Val Pro Glu Asp Phe Gly Val Gly Gin Glu He Thr Ser Tyr Thr Ala 
500 505 510 

Arg Glu Pro Asp Thr Phe Met Asp Gin Lys He Thr Tyr Arg He Trp 
515 520 525 

Arg Asp Thr Ala Asn Trp Leu Glu lie Asn Pro Glu Thr Gly Ala He 
530 535 540 

Phe Thr Arg Ala Glu Met Asp Arg Glu Asp Ala Glu His Val Lys Asn 
545 550 555 560 

Ser Thr Tyr Val Ala Leu lie lie Ala Thr Asp Asp Gly Ser Pro He 
565 570 575 

Ala Thr Gly Thr Gly Thr Leu Leu Leu Val Leu Leu Asp Val Asn Asp 
580 585 590 

Asn Ala Pro He Pro Glu Pro Arg Asn Met Gin Phe Cys Gin Arg Asn 
595 600 605 

Pro Gin Pro His He He Thr lie Leu Asp Pro Asp Leu Pro Pro Asn 
610 615 620 

Thr Ser Pro Phe Thr Ala Glu Leu Thr His Gly Ala Ser Val Asn Trp 
625 630 635 640 
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Thr lie Glu Tyr Asn Asp Ala Ala Gin Glu Ser Leu He Leu Gin Pro 
645 650 . 655 

Arg Lys Asp Leu Glu He Gly Glu Tyr Lys He His Leu Lys Leu Ala 
660 '. 665 670 

Asp Asn Gin Asn Lys Asp Gin Val Thr Thr Leu Asp Val His Val Cys 
675 680 685 

Asp Cys Glu Gly Thr Val Asn Asn Cys Met Lys Ala Gly He Val Ala 
690 '695 700 

Ala Gly Leu Gin Val Pro Ala He Leu Gly He Leu Gly Gly He Leu 
705 '710 715 720 

Ala Leu Leu He Leu He Leu Leu Leu Leu Leu Phe Leu Arg Arg Arg 
725 730 735 

Thr Val Val Lys Glu Pro Leu Leu Pro Pro Asp Asp Asp Thr Arg Asp 
740 745 750 

Asn Val Tyr Tyr Tyr Asp Glu Glu Gly Gly Gly Glu Glu Asp Gin Asp 
755 760 765 

Phe Asp Leu Ser Gin Leu His Arg Gly Leu Asp Ala Arg Pro Glu Val 
770 775 780 
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Thr Arg Asn Asp Val Ala Pro Thr Leu Met Ser Val Pro Gin Tyr Arg 
785 790 795 800 

Pro Arg Pro Ala Asn Pro Asp Glu He Gly Asn Phe He Asp Glu Asn 
805 810 815 



Leu Lys Ala Ala Asp Ser Asp Pro Thr Ala Pro Pro Tyr Asp Ser Leu 
820 825 830 



Leu Val Phe Asp Tyr Glu Gly Ser Gly Ser Glu Ala Ala Ser Leu Ser 
835 840 845 



Ser Leu Asn Ser Ser Glu Ser Asp Gin Asp Gin Asp Tyr Asp Tyr Leu 
850 855 860 



Asn Glu Trp Gly Asn Arg Phe Lys Lys Leu Ala Asp Met Tyr Gly Gly 
865 870 875 880 



Gly Glu Asp Asp 



<210> 3 

<211> 21 

<212> DNA 

<213> 0ct-3/4,size 528 bp,5'primer 

<400> 3 
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i 

gaagttggag aaggtggaac c 



<210> 4 

<211> 21 

<212> DNA '.v. 

<213> 0ct-3/4,size 528 bp,3'primer 

<400> 4 

gcctcatact cttctcgttg g 

<210> 5 

<211> 20 

<212> DNA 

<213> Rexl,size 930 bp, 5' primer 

<400> 5 

aaagtgagat tagccccgag 

<210> 6 

<211> 20 

<212>, DNA 

<213> Rexl/size 930 bp,3'primer 

<400> 6 

tcccatcccc ttcaatagca 

<210> 7 . 

<211> 20 

. <212> DNA 

<213> Nanog,size 930 bp, 5' primer 
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20 



<400> 7 
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gaggaagcat cgaattctgg 

<210> 8 

<211> 20 

<212> DNA 

<213> Nanog, size 930 bp,3'primer 

<400> 8 

aagttatgga gcggagcagc 

<210> 9 
<211> 19 
<212> DNA 

<213> GAPDH.size 858 bp, 5 'primer 
<400> 9 

ggaagcttgt catcaacgg 
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20 



<210> 10 

<211> 20 , 
<212> DNA 

<213> GAPDH, size 858 bp ,3' primer 
<400> 10 

ctcttgctca gtgtccttgc 20 



<210> 11 
<211> 19 
<212> DNA 

<213> NeuroD3, size 405 bp, 5 'primer 
<400> 11 

catctctgat ctcgactgc 19 
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<210> 12 

<211> 19 
<212> DNA 

<213> NeuroD3, size 405 bp,3'primer 
<400> 12 

ccagatgtag ttgtaggcg 



<210> 13 

<211> 19 

<212> DNA 

<213> Soxl, size 407 bp, 5 'primer 



<400> 13 

gcacacagcg ttttctcgg 



<210> 14 
<211> 19 
<212> DNA 

<213> Soxl, size 407 bp, 3'primer 
<400> 14 

acatccgact cctcttccc 



19 



19 



19 



<210> 15 
<211> 20 
<212> DNA 

<213> T/Brachyury, size 528 bp, 5 'primer 
<400> 15 

tccaggtgct atatattgcc 20 
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i 

<210> 16 
<211> 20 
<212> DNA 

<213> T/Brachyury, size ''528 ,bp, 3'primer 
<400> 16 

tgctgcctgt gagtcacaac 2( 



<210> 17 
<211> 22 
<212> DNA 

<213> Flkl, size 398 bp, 5'primer 
<400> 17 

taggtgcctc cccataccct gg 



<210> 18 
<211> 22 
<212> DNA 

<213>, Flkl, size 398 bp, 3'primer 
<400> 18 

tggccggctc tttcgcttac tg 



<210> 19 
<211> 19 
<212> DNA 

<213> beta-Hl, size 415 bp, 5'primer 
<400> 19 

aaccctcaat ggcctgtgg 19 
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20 
22 

DNA 

beta-Hl, size 415 bp,3'primer 
<400> 20 

tcagtggtac ttgtgggaca gc 

<210> 21 
<211> 20 
<212> DNA 

<213> alpha-fetoprotein, size 997 bp,5'primer 
-<400> 21 

tgctcagtac gacaaggtcg 

<210> 22 
<211> 20 
<212> DNA 

<213> alpha-fetoprotein, size 997 bp, 3'primer 
<400> 22 

actggtgatg catagcctcc 

<210> 23 
<211> 20 
<212> DNA 

<213> transthyretin, size 440 bp, 5'primer 
<400> 23 

agtcctggat gctgtccgag 



<210> 
<211> 
<212> 
<213> 
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<210> '24 
<211> 21 
<212> DNA 

<213> transthyretin, size 440 bp, 3'primer 
<400> 24 ' • 

tcagaggtcg ggcagcccag c e.. 
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